
WO 03/087142 

/SEQUENCE 

<110> Novozymes A/S V 

30rgensen, Steen Troe 
Rasmussen, Michael Dolberg 
Andersen, 3eris Tonne 
Olesen, Peter Bjarke 
Clausen, lb Groth 
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<160> 22 

<170> Patentin version 3.2 

<210> 1 

<211> 1602 

<212> DNA 

<213> Bacillus lichenifornns 



PCT/DK03/00199 



ST25.txt 



<220> 
<221> 
<222> 



CDS 

(501) . . (1421) 



<400> 1 

aacagccaga aaggagacga agaacgtctc tatttaacag agcttgatat gttctgcgtc 

catttcgggt caaggatata ttcactatta tgaaaccaat ttttccgatt tccgtataaa 

caaagcgtgg aacctgttaa aggacaagaa aaatcgacag ggatataaaa atcggcaagc 

tttccaaagg gaaccggggc aggctgaagc tagcgctcac attggcgagc gatgcagcgg 

tcgtgctgtt tgatgaacca tccggtctcc gatggtgagg gagtcgacag tcaaaagcct 

tcttacatat ttggagcttg acaagcagac aatcgccatc gccacctatg aaattgaaca 

aatattggat gtcgtcttaa atggccgaat tgaagcaaaa aaggatgtcg aacagctgcg 

cgaggaatcc ggaatgtcgc ttttggaatg gctgaaacgg tttattaaag aaaaaaattg 

aaaaagcggg aggagaaaca ttg gaa aca ctt ttg gaa tta aaa aat gta tea 
s saw » » Thr Lfiu Leu Glu Leu Lys Asn Va1 Ser 

15 10 



aaa 
Lys 



acg ate agg ggg aaa aag ate ate gag ggc ttg agt ttt gac gtg 
Thr lie Arg Gly Lys Lys He lie Glu Gly Leu ser Phe Asp val 
15 20 25 



egg gca ggc gag ata ttc ggc ttc ctg ggg ccg aac ggc gee gga aaa 
Arg Ala Gly Glu lie Phe Gly Phe Leu Gly Pro Asn Gly Ala Gly Lys 
30 35 40 

acg acg acg ate egg atg att gtc gga cat atg age att ace gee got 
Thr Thr Thr He Arg Met lie Val Gly His Met Ser lie Thr Ala Gly 
45 50 55 

gaa ate gee gtg tgc ggc gtc age gta aaa gaa aac ttt gaa aag get 
Glu lie Ala vaT cys Gly val ser Val Lys Glu Asn Phe Glu Lys Ala 
60 65 70 75 

gca egg cat ate gga gcg ate gtt gaa aac ccg gag ctt tat aaa ttt 
Ala Arg His He Gly Ala lie val Glu Asn Pro Glu Leu Tyr Lys Phe 
80 85 90 



60 
120 
180 
240 
300 
360 
420 
480 
533 

581 

629 

677 

725 

773 
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tta acq ggc tac caa aac ctt cag caa tac gcg cgc atg acg aaa ggc 
Leu Thr Gly Tyr Gin Asn Leu Gin Gin Tyr Ala Arg Met Thr Lys Gly 
95 100 105 

gtg acg aaa aag aaa att gac gaa ate gtc gag etc gtc gga ttg aaa 
val Thr Lys Lys Lys lie Asp Glu lie Val Glu Leu val Gly Leu Lys 
110 115 120 

aac agg ate aac gac aag gtc aaa acg tat teg tta gga atg aga caa 
Asn Arg lie Asn Asp Lys val Lys Thr Tyr ser Leu Gly Met Arg Gin 



12! 



130 



135 



aqq ctt ggc ctt gcc caa age ctt ttg cac gat cca aag ctg ttg att 
Arg Leu Gly Leu Ala Gin Ser Leu Leu His Asp Pro Lys Leu Leu lie 
140 145 150 155 

etc gat gag ccg acg aac ggg ctt gat ccg gca ggt ate egg gaa ate 
Leu Asp Glu Pro Thr Asn Gly Leu Asp Pro Ala Gly lie Arg Glu lie 
160 165 170 

cgt gac tat tta aga aag ctg acg aga gaa aag gga atg gcg gtc ate 
Arg Asp Tyr Leu Arg Lys Leu Thr Arg Glu Lys Gly Met Ala val lie 



175 



18 



185 



gtt tea age cac ctg ctt tea gaa atg gag ctg atg tgc gac agg ate 
val ser Ser His Leu Leu Ser Glu Met Glu Leu Met cys Asp Arg lie 
190 195 200 

gcc att att caa aac gga aag etc egg gat att cag cat gtq cac gga 
Ala lie lie Gin Asn Gly Lys Leu Arg Asp lie Gin ms Val His Gly 
205 210 215 

cec get egg gat gag aag aag cgc tat tat att caa gcg gac gac ace 
Pro Ala Arg Asp Glu Lys Lys Arg Tyr Tyr lie Gin Ala Asp Asp Thr 
220 225 230 235 

cag get etc aca egg gaa gcg get get ttc aga aag gtg aag gtt gac 
Gin Ala Leu Thr Arg Glu Ala Ala Ala Phe Arg Lys val Lys val Asp 
240 245 250 

gaa gcg gaa ggc ggg ata gag etc age att caa aag gat gaa gtg cct 
Glu Ala Glu Gly Gly lie Glu Leu Ser He Gin Lys Asp Glu val Pro 
255 ' 260 265 

gat ttg att aaa cac ttg aca gac age ggt gtt cgc tta tat gaa gtg 
Asp Leu lie Lys His Leu Thr Asp ser Gly val Arg Leu Tyr Glu val 



270 



275 



280 



aag get gtg aac aaa teg ctg gaa gac cga ttc ctg gaa ate ace gca 
Lys Ala val Asn Lys ser Leu Glu Asp Arg Phe Leu Glu He Thr Ala 
285 290 295 

gat aag gag gaa get cag cat gtt taatctcatc gtaaatgaat ggatcaaaat 
Asp Lys Glu Glu Ala Gin His val 
300 305 

ttttaatcga aaaggcacat aegtcatgat eggaattttg ctgttagctg teateggget 
gggcgttctc acaaagacga teggagagae agaccaaaac acggactgga aaaaggaatt 
ggcgcaggaa ataaggacaa gggggcttag t 

<210> 2 

<211> 307 

<212> PRT 

<213> Bacillus licheniformis 



PCT/DK03/00199 
821 

869 



917 

965 

1013 

1061 

1109 

1157 

1205 

1253 

1301 

1349 

1397 

1451 

1511 
1571 
1602 
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<400> 2 

Leu Glu Thr Leu Leu Glu Leu Lys Asn val Ser Lys Thr lie Arg Gly 
15 10 15 

Lys Lys lie He Glu Gly Leu ser Phe Asp Val Arg Ala Gly Glu lie 
20 25 30 

Phe Gly Phe Leu Gly Pro Asn Gly Ala Gly Lys Thr Thr Thr He Arg 
35 40 45 

Met lie val Gly His Met ser lie Thr Ala Gly Glu lie Ala Val cys 
50 55 60 

Gly val Ser Val Lys Glu Asn Phe Glu Lys Ala Ala Arg His lie Gly 
65 70 75 80 

Ala He val Glu Asn Pro Glu Leu Tyr Lys Phe Leu Thr Gly Tyr Gin 
85 90 95 

Asn Leu Gin Gin Tyr Ala Arg Met Thr Lys Gly Val Thr Lys Lys Lys 
100 105 110 

lie Asp Glu lie val Glu Leu val Gly Leu Lys Asn Arg lie Asn Asp 
115 120 125 

Lys val Lys Thr Tyr ser Leu Gly Met Arg Gin Arg Leu Gly Leu Ala 
130 135 140 

Gin Ser Leu Leu His Asp Pro Lys Leu Leu He Leu Asp Glu Pro Thr 
145 150 155 160 

Asn Gly Leu Asp Pro Ala Gly He Arg Glu He Arg Asp Tyr Leu Arg 
165 170 175 

Lys Leu Thr Arg Glu Lys Gly Met Ala Val lie val Ser ser His Leu 
180 185 190 

Leu ser Glu Met Glu Leu Met Cys Asp Arg lie Ala lie He Gin Asn 
195 200 205 

Gly Lys Leu Arg Asp lie Gin His val His Gly Pro Ala Arg Asp Glu 
210 215 220 

Lys lvs Arg Tyr Tyr lie Gin Ala Asp Asp Thr Gin Ala Leu Thr Arg 
225 230 235 240 

Glu Ala Ala Ala Phe Arg Lys Val Lys Val Asp Glu Ala Glu Gly Gly 
245 250 255 

lie Glu Leu Ser lie Gin Lys Asp Glu val Pro Asp Leu lie Lys His 
260 265 270 

Page 3 



WO 03/087142 



PCT/DK03/00199 



10297.204.ST25.txt 

Leu Thr Asp ser Gly val Arg Leu Tyr Glu val Lys Ala val Asn Lys 
275 280 285 

ser Leu Glu Asp Arg Phe Leu Glu He Thr Ala Asp Lys Glu Glu Ala 
290 295 300 

Gin His Val 
305 

<210> 3 

<211> 1938 

<212> DNA 

<213> Bacillus lichenifornns 
<220> 

<221> CDS 

<222> (501) . . (1457) 

<400> 3 

cgcatcggac ttttgaacgt cggaaccgaa gataaaaaag gaaatgagct tgccaagcag 



60 



acctttcaaa aattgaagga aaccgatttg aatttcatcg gcaatgtgga agcccgcgat 120 

atgctggacg gagtcgctga tgtcatcgtc acagacggct ttaccggtaa cgttgccttg 180 

aaaacggtcg agggcgcggc gctgtccatt tttaaaatgc tgagaacgac gctgacttcg 240 

agcttcacgg cgaagctcgc cgcttctgca ctgaagccga agctgaaaga aatgaaaacg 300 

aaaatggatt actctgaata cggcggagcc ggattgttcg gcttaaaggc gcccgtcatc 360 

aaagcgcacg gatcatctga cggacgcgcc gtttatcacg cgatccgcca ggccagagag 420 

atggtcagcc aaaatgtcgc ggcatttatc gaagaaaaaa ttcaacaaaa agcagatgaa 480 

tagtctggag gttttaacac atg ggc aag att get ttt eta ttc ccg ggc caa 533 
u Met Gly Lys lie Ala Phe Leu Phe Pro Gly Gin 

1 .5 10 

ggt teg cag cat ate ggc atg gga cac gaa ttg tat gaa aaa gaa ccg 581 
Gly ser Gin His He Gly Met Gly His Glu Leu Tyr Glu Lys Glu Pro 
15 20 25 

aat acq aag aag att ttt gaa gaa gcg gat caa acg ctt gaa aca aaa 
Asn Ala Lys Lys lie Phe Glu Glu Ala Asp Gin Thr Leu Glu Thr Lys 
30 35 40 

ctg age ace etc atg ttt gaa ggg gat gca aag gaa ctg acg ctt aca 
Leu ser Thr Leu Met Phe Glu Gly Asp Ala Lys Glu Leu Thr Leu Thr 
45 50 55 

tac aac gcg cag cca age ctt tta acg gcg age ate gca gcg ctt gaa 
Tyr Asn Ala Gin Pro ser Leu Leu Thr Ala Ser lie Ala Ala Leu Glu 
60 65 70 75 

aaa ctg aag gaa tac ggc att aaa gee gac tat gcg gca ggt cac age 
Lys Leu Lys Glu Tyr Gly lie Lys Ala Asp Tyr Ala Ala Gly His Ser 

etc ggc gaa tac age gca ttg gtc get gee ggc gee ttg teg ttt aaa 
Leu Gly Glu Tyr sir Ala Leu Val Ala Ala Gly Ala Leu ser Phe Lys 
95 100 105 
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gat gcg 
Asp Ala 



gtg ccg 
I Pro 



gtt tat 
Val Tyr 
110 
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gcc gtc aga aag cgc ggc gaa ttc atg aat gaa gcc 
Ala Val Arg Lys Arg Gly Glu Phe Met Asn Glu Ala 



115 



120 



Va 



125 



gaa ggc gcg atg gcg gcc att etc ggc atg gac age 
Ala GTy Glu Gly Ala Met Ala Ala lie Leu Gly Met Asp Ser 



gcg gga 



130 



135 



cag gcg 
Gin Ala 
140 

gtt cag 
Val Gin 



ctg aaa 
Leu Lys 



etc gcc 
Leu Ala 



gaa gtg acg gac aaa att tec gaa gaa gga aac ctt 
Glu Val Thr Asp Lys lie ser Glu Glu Gly Asn Leu 
145 150 155 

aat ttg aac tgc cct ggg caa ate gtc ate teg gga 
Asn Leu Asn cys Pro Gly Gin lie val He ser Gly 



160 



aca get 
Thr Ala 



gca aaa 
Ala Lys 



ctg atg 
Leu Met 
205 

acg ate 
thr lie 
220 

ttt gta 
Phe Val 



J9 
Lys Gly 
175 

cgc gcg 
Arg Ala 
190 

aag ccg 
Lys Pro 



aac gac 
Asn Asp 



acg gat 
Thr Asp 



gtg gag etc get tea gag ctt gcg aaa gaa aag ggc 
val Glu Leu Ala Ser Glu Leu Ala Lys Glu Lys Gly 
180 185 

att cct etc gaa gtc age ggg ccg ttc cat tct gag 
He Pro Leu Glu val Ser Gly Pro Phe His Ser Glu 



195 



200 



tat tec cct gta 
Tyr Ser Pro Val 
255 

ggc gtc acg ace 
Gly val Thr Thr 
270 

ctt gtg aag aaa 
Leu val Lys Lys 
285 

ccg aac aca att 
pro Asn Thr lie 
300 

aat get gga aaa 
Asn Ala Gly Lys 



gca get gat aag ctt cgt gaa gtt ctt gat gcg tgc 
Ala Ala Asp Lys Leu Arg Glu val Leu Asp Ala Cys 
210 215 

gca gcc att ccg gtc gtc tec aac gta acg gcc gac 
Ala Ala lie Pro Val Val Ser Asn Val Thr Ala Asp 
225 230 235 

aaa gac gac att aag aat aaa ctg att gaa cag ctg 
Lys Asp Asp lie Lys Asn Lys Leu lie Glu Gin Leu 
240 245 250 

cgc ttt gaa gaa ac!a ate age cgc ctg att gac gaa 
Arg Phe Glu Glu Thr lie ser Arg Leu lie Asp Glu 
260 265 

ttc att gaa ate gqt ccc gga aag gtt ttg tea ggg 
Phe lie Glu lie Gly Pro Gly Lys Val Leu ser Gly 
275 280 

gtg aac cgc aga gtc aaa acg att get gta tea gac 
val Asn Arg Arg Val Lys Thr lie Ala val Ser Asp 
290 295 

gaa ctt gcc gtt caa acg ttg aag gag gaa aac gaa 
Glu Leu Ala val Gin Thr Leu Lys Glu Glu Asn Glu 
305 310 315 

taaaacagee gttgtgacag gagectcaag aggaategge 



869 



917 



965 



1013 



1061 



1109 



1157 



1205 



1253 



1301 



1349 



1397 



1445 



1497 



cgcgcgatcg 
aatgaagega 
gcttttaaag 
ggaegctteg 
ttcatgagaa 
ttcaattgtt 



ccctggacct 
aagegaaega 
eggaegttte 
geaegcttga 
tgaaagaaga 
caaaagctgt 



ggegaaaaac 
agtegtagae 
caatgeggat 
catccttgtc 
tgaatgggac 
gacaagacag 



ggageaaatg 

gaaatcaaag 

gaggttcagg 

aacaatgegg 

gaegtcatta 

atgatgaaac 
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tegtegtcaa 
cgctcggccg 
cgatgatgaa 
gcattactaa 
acataaactt 
aaagaagegg 



etacgeggga 
cgatgcgttt 
ggaagcggtc 
agacaatctg 
aaaaggtgtg 
ccggatcatc 



1557 
1617 
1677 
1737 
1797 
1857 
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aatatcacct cggttgtagg cgtcgtcggt aacgccgggc aggccaacta tgtcgcggct 1917 
aaatcaggcg tattccagta g !938 

<210> 4 
<211> 319 
<212> PRT 

<213> Bacillus licheniformis 
<400> 4 

Met Gly Lys lie Ala Phe Leu Phe Pro Gly Gin Gly Ser Gin His He 
15 10 15 

Gly Met Gly His Glu Leu Tyr Glu Lys Glu Pro Asn Ala Lys Lys lie 
20 25 30 

Phe Glu Glu Ala Asp Gin Thr Leu Glu Thr Lys Leu ser Thr Leu Met 
35 40 45 

Phe Glu Gly Asp Ala Lys Glu Leu Thr Leu Thr Tyr Asn Ala Gin Pro 
50 55 60 

Ser Leu Leu Thr Ala Ser lie Ala Ala Leu Glu Lys Leu Lys Glu Tyr 
65 70 75 80 

Gly He Lys Ala Asp Tyr Ala Ala Gly His ser Leu Gly Glu Tyr Ser 
85 90 95 

Ala Leu val Ala Ala Gly Ala Leu Ser Phe Lys Asp Ala Val Tyr Ala 
100 105 110 

Val Arg Lys Arg Gly Glu Phe Met Asn Glu Ala Val Pro Ala Gly Glu 
115 120 12-5 

Gly Ala Met Ala Ala lie Leu Gly Met Asp ser Gin Ala Leu Lys Glu 
130 135 140 

val Thr Asp Lys lie Ser Glu Glu Gly Asn Leu Val Gin Leu Ala Asn 
145 150 155 160 

Leu Asn Cys Pro Gly Gin lie Val lie Ser Gly Thr Ala Lys Gly Val 
165 170 175 

Glu Leu Ala Ser Glu Leu Ala Lys Glu Lys Gly Ala Lys Arg Ala lie 
180 185 190 

Pro Leu Glu val ser Gly Pro Phe His Ser Glu Leu Met Lys Pro Ala 
195 200 205 

Ala Asp Lys Leu Arg Glu Val Leu Asp Ala cys Thr lie Asn Asp Ala 
210 215 220 
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Ala lie Pro val Val Ser Asn val Thr Ala Asp Phe Val Thr Asp Lys 
225 230 235 240 

Asp Asp lie Lys Asn Lys Leu lie Glu Gin Leu Tyr ser Pro Val Arg 
245 250 255 

Phe Glu Glu Thr lie ser Arg Leu lie Asp Glu Gly val Thr Thr Phe 
260 265 270 

lie Glu lie Gly Pro Gly Lys val Leu ser Gly Leu val Lys Lys val 
275 280 285 

Asn Arg Arg val Lys Thr lie Ala Val Ser Asp Pro Asn Thr He Glu 
290 295 300 

Leu Ala Val Gin Thr Leu Lys Glu Glu Asn Glu Asn Ala Gly Lys 
305 310 315 

<210> 5 
<211> 2119 
<212> DNA 

<213> Bacillus licheniformi s 
<220> 

<221> CDS 

<222> (381) . . (1616) 
<400> 5 

tagtggatca tacaatcatg aatggcagag aagtgttcaa gtttgccgtc cgccaaatgg 60 

gtgaatccag tgtaaatgtt attgaaaaag cgggattatc caaagaggat gtcgactttt 120 

tggtgccgca ccaagccaac atccggatca tggaagcggc gcgcgaacgt ttggagcttc 180 

cggtcgaaaa aatgtcgaaa acggttcata aatacggaaa cacatcagct gcttctattc 240 

cgatttctct tgtggaagag cttgaagctg gtaaaataaa agacggtgac gtcattgtga 300 

tggtcggctt cggcggaggt ttgacatggg gagccatcgc catgcgctgg ggccgctaaa 360 

agaaaggtga ggtgcaactt atg aat agt aaa aga gta gtc att acc gga tta 413 

Met Asn ser Lys Arg Val Val lie Thr Gly Leu 
15 10 



461 
509 



gga get tta tea cct ctt ggt aat gac gtc aaa aca age tgg aac aac 

Gly Ala Leu Ser Pro Leu Gly Asn Asp Val Lys Thr ser Trp Asn Asn 
15 20 25 

gcg ate aac ggg gtt tec gga gtc ggc ccg ata aca agg gtq aac gcg 

Ala lie Asn Gly Val Ser Gly val Gly Pro lie Thr Arg val Asn Ala 

30 35 40 

gac gag tat cct get aaa gta gec gca gaa ctg aaa gat ttt aag ata 557 

Asp Glu Tyr Pro Ala Lys val Ala Ala Glu Leu Lys Asp Phe Lys He 
45 50 55 

gaa gat tat atg gat aaa aaa gaa gcg aga aaa atg gac cgc ttc aca 605 

Glu Asp Tyr Met Asp Lys Lys Glu Ala Arg Lys Met Asp Arg Phe Thr 

60 65 70 75 
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caa tat gcc gtt gtg teg gcg aaa atg gcc gtg gaa gac gcg ggc etc 653 

Gin Tyr Ala Val val Ser Ala Lys Met Ala Val Glu Asp Ala Gly Leu 
80 85 90 

gac att aac gaa age aac gca gac egg ate ggc gtc tgg gtc ggt tec 701 

- Ala Asp Arg lie Gly val Trp val Gly ser 



Asp lie Asn Glu Ser Asn _ , _ 

95 100 105 

gga ate ggc ggc ctt gaa acg ctt gaa cag cag ttc gaa aca ttt tta 
Glv He Gly Gly Leu Glu Thr Leu Glu Gin Gin Phe Glu Thr Phe Leu 
110 115 120 

aca aaa gga ccg egg cgc gtc age ccg ttc ttt gta ccg atg atg att 
Thr Lys Gly Pro Arg Arg val Ser Pro Phe Phe Val Pro Met Met lie 
125 130 135 

cct gat atg gcg ace ggc cag att teg ate tct etc ggt gca aaa ggg 
pro Asp Met Ala Thr Gly Gin lie Ser lie ser Leu Gly Ala Lys Gly 
140 145 150 155 

gtc aac tct tgt acg gtg acg get tgc gcg acg ggt aca aac tea ate 
val Asn Ser Cys Thr val Thr Ala cys Ala Thr Gly Thr Asn Ser lie 
160 165 170 

ggc gac get ttc aag gtc att cag cgc ggc gat gcc gat gtc atg ate 
Gly Asp Ala Phe Lys Val lie Gin Arg Gly Asp Ala Asp val Met lie 
175 180 185 

tec gga gga acg gaa gcc ccg ctt aca aga atg tea ttt gcc ggc ttt 
ser Giy Gly Thr Glu Ala Pro Leu Thr Arg Met ser Phe Ala Gly Phe 
190 195 200 

tea gcc aat aaa gcg eta tec act aat ccg gat ccg aaa acg gca age 
ser Ala Asn Lys Ala Leu ser Thr Asn Pro Asp Pro Lys Thr Ala Ser 
205 210 215 

cgt ccg ttt gac aaa aac cgc gac ggc ttc gtc atg gga gaa gga get 
Arg Pro Phe Asp Lys Asn Arg Asp Gly Phe val Met Gly Glu Gly Ala 
220 225 230 235 



ate aat get cat gga aca age acg ccg tac aat gat aaa ttt gaa acg 
lie Asn Ala His Gly Thr ser Thr Pro Tyr Asn Asp Lys Phe Glu Thr 
300 305 310 315 

ate gcc att aaa gaa gtg ttc gga gag cat gcc tac aag ctt gcc gtc 
He Ala lie Lys Glu Val Phe Gly Glu His Ala Tyr Lys Leu Ala val 
320 325 330 



749 



797 



845 



893 



941 



989 



1037 



1085 



gga ate gtc gtt ctt gag gag ctt gag cac gcc tta aac cgc gga gcg 1133 
Gly lie val Val Leu Glu Glu Leu Glu His Ala Leu Asn Arg Gly Ala 
240 245 250 

aca ate tac gcg gaa gtg gtc ggc tac gga tea acg gga gac gcc tat 1181 
Thr He Tyr Ala Glu Val Val Gly Tyr Gly ser Thr Gly Asp Ala Tyr 
255 260 265 

cat att acg gca cct gcg cca aat gga gaa ggc ggc gtc aga gcc atg 1229 
His lie Thr Ala Pro Ala Pro Asn Gly Glu Gly Gly Val Arg Ala Met 
270 275 280 

aaa gaa gcg ate aaa gat gcg ggt ctg tec cct gtg gac att gat tat 1277 
Lys Glu Ala lie Lys Asp Ala Gly Leu Ser Pro val Asp lie Asp Tyr 
285 290 295 



1325 



1373 



age teg aca aaa teg atg aca ggg cac ttg etc ggg get gcc gga ggc 1421 
Ser Ser Thr Lys Ser Met Thr Gly His Leu Leu Gly Ala Ala Gly Gly 
335 340 345 
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ate gaa gcg att ttc tec gtc ctt gee att aag gaa ggc ate att cct 
lie Glu Ala lie Phe Ser Val Leu Ala He Lys Glu Gly lie lie Pro 
350 355 360 

ccg aca ate aat ate gaa acg cct gat gaa gat tgc gat ctg gac tat 
Pro Thr lie Asn lie Glu Thr Pro Asp Glu Asp cys Asp Leu Asp Tyr 
365 370 375 

gta ccg gat caa gee cgc cgc cag gac gtq aat gtt gtg etc age aac 
Val Pro Asp Gin Ala Arg Arg .Gin Asp val Asn Val Val Leu Ser Asn 
380 385 390 395 

teg ctt ggt ttc ggc gga cac aac gca acg ctg ate ttc aaa aaa tat 
ser Leu Gly Phe Gly Gly His Asn Ala Thr Leu lie Phe Lys Lys Tyr 



400 



405 



410 



gaa taacccgcaa tataaaegge tgecatttta aatggtggcc gtttttttta 
Glu 



1469 



1517 



1565 



1613 



1666 



gcgtgcatac 
tgaatggctt 
taaaggeget 
gttccgttcg 
tcagcatgtc 
gattttcatc 
atcaggcctc 
ttcaatttct 



catacagatg 
gaacaggctt 
teaaaagegg 
tggacggacg 
agaegggaag 
ctgccggtcg 
gcgttcagcg 
gcgatcatga 



aaaaaggagt 
catccgtgcg 
atgeggegge 
gegaaegtae 
aacagctget 
atgaaagaaa 
acaaattatt 
cacacgaata 



gtgatctaaa 
ggaattgeca 
gattgtcagc 
gatgaagcag 
ctgeaaaaga 
ccgcaaaatc 
tttgttttta 
taa 



atgagtatag 
agctttctcc 
cacctgcaga 
cttaaggaaa 
tggaaeggge 
cgcgtcgaat 
tcggccgatc 



caagcaegta 
tgccgtattt 
tccacggctt 
aeggegtatt 
cggatgttcc 
teggctcgaa 
ttccccggtc 



1726 
1786 
1846 
1906 
1966 
2026 
2086 
2119 



<210> 6 

<211> 412 
<212> PRT 

<213> Bacillus licheniformis 
<400> 6 

Met Asn ser Lys Arg val Val lie Thr Gly Leu Gly Ala Leu Ser Pro 
15 10 15 

Leu Gly Asn Asp val Lys Thr Ser Trp Asn Asn Ala lie Asn Gly val 
20 25 30 

ser Gly Val Gly Pro He Thr Arg Val Asn Ala Asp Glu Tyr Pro Ala 
35 40 45 

Lys val Ala Ala Glu Leu Lys Asp Phe Lys lie Glu. Asp Tyr Met Asp 
50 55 60 

Lys Lys Glu Ala Arg Lys Met Asp Arg Phe Thr Gin Tyr Ala val val 
65 70 75 80 



ser Ala Lys Met Ala val Glu Asp Ala Gly Leu Asp lie Asn Glu Ser 
85 90 95 
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Asn Ala Asp Arg lie Gly Val Trp Val Gly Ser Gly lie Gly Gly Leu 
100 105 110 

Glu Thr Leu Glu Gin Gin Phe Glu Thr Phe Leu Thr Lys Gly Pro Arg 
115 120 125 

Arq val ser Pro Phe Phe val Pro Met Met lie Pro Asp Met Ala Thr 
130 135 140 

Gly Gin lie ser He ser Leu Gly Ala Lys Gly val Asn Ser cys Thr 
145 150 155 160 

val Thr Ala Cys Ala Thr Gly Thr Asn ser lie Gly Asp Ala Phe Lys 
165 170 175 

Val He Gin Arg Gly Asp Ala Asp val Met He ser Gly Gly Thr Glu 
180 185 190 

Ala Pro Leu Thr Arg Met ser Phe Ala Gly Phe Ser Ala Asn Lys Ala 
195 200 205 

Leu ser Thr Asn Pro Asp Pro Lys Thr Ala ser Arg Pro Phe Asp Lys 
210 215 220 

Asn Arg Asp Gly Phe val Met Gly Glu Gly Ala Gly He val Val Leu 
225 230 235 240 

Glu Glu Leu Glu His Ala Leu Asn Arg Gly Ala Thr lie Tyr Ala Glu 
245 • 250 255 

Val val Gly Tyr Gly Ser Thr Gly Asp Ala Tyr His He Thr Ala Pro 
260 265 270 

Ala Pro Asn Gly Glu Gly Gly Val Arg Ala Met Lys Glu Ala lie Lys 
275 280 285 

Asp Ala Gly Leu ser Pro val Asp lie Asp Tyr lie Asn Ala His Gly 
290 295 300 

Thr Ser Thr Pro Tyr Asn Asp Lys Phe Glu Thr lie Ala lie Lys Glu 
305 310 315 320 

val Phe Gly Glu His Ala Tyr Lys Leu Ala val ser ser Thr Lys Ser 
325 330 335 

Met Thr Gly His Leu Leu Gly Ala Ala Gly Gly He Glu Ala lie Phe 
340 345 350 

ser val Leu Ala lie Lys Glu Gly lie lie Pro Pro Thr lie Asn lie 
355 360 365 
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Glu Thr Pro Asp Glu Asp Cys Asp Leu Asp Tyr val Pro Asp Gin Ala 
370 375 380 

Arg Arg Gin Asp Val Asn val val Leu Ser Asn Ser Leu Gly Phe Gly 
385 390 395 400 

Gly His Asn Ala Thr Leu lie Phe Lys Lys Tyr Glu 
405 410 

<210> 7 
<211> 8158 
<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (501).. (7655) 

<400> 7 m 
atcaccggaa tctatgccca tatcggctgc ctgatgacgg catgtgatgc ttttatgcaa 60 

gatattgaaa catttttcgt cggagatgcg gtggcggatt tctcattaaa gcatcatgaa 120 

atggccatca catacgcagc tgaccgttgc agtgtcacaa ttactgcgga acagcttctg 180 

agccgactga aagatggcga aagccatgaa cacgcaaaag aaagctctca tgcactgaca 240 

aaacagatta ttcgcgaaca ggtggcatcg cttcttcttg aatcgccgga aaagataagc . 300 

gacagcgaaa atttgatcta ccggggaatt gattccgtga gaatcatgag tctcgcagag . 360 

cgctggcgcc gagcggggcg ggaggtgtcg tttgtagagc ttgcggagga cccttcgatt 420 

gaaaactggt ggagactgtt gtcctcctct aaagaagcac ctttgccaaa tgcagactat 480 

caatgaagga ggtcacctaa atg cct gaa tgt caa cat aac cga aag cca tta 533 
~ " " Met Pro Glu cys Gin His Asn Arg Lys Pro Leu 

15 10 

tea gga gcg caa gec ggg att tgg ttt get cag cag ctt gat ccg gaa 581 
ser Gly Ala Gin Ala Gly lie Trp Phe Ala Gin Gin Leu Asp Pro Glu 
15 20 25 

aat ccg ate tac aat aca get gaa tac gtt gaa att aaa ggc ccg ctt 629 
Asn Pro lie Tyr Asn Thr Ala Glu Tyr val Glu lie Lys Gly pro Leu 
30 35 40 

gat cag gag ctt ttc gaa aaa gcg ctg cgc cat gtc att aaa gaa get 677 
Asp Gin Glu Leu Phe Glu Lys Ala Leu Arg His Val lie Lys Glu Ala 
45 50-55 

gaa tea ttt cat gee aga ttt gga gaa gat caa gac gga cca tgg caa 725 
Glu Ser Phe His Ala Arg Phe Gly Glu Asp Gin Asp Gly Pro Trp Gin 
60 65 70 75 

gag ate gtt ccg tea aca gat ttt ccg eta cat tac att gat gtc age 773 
Glu lie val Pro Ser Thr Asp Phe Pro Leu His Tyr lie Asp Val Ser 
80 85 90 

tea gaa ace gat ccg gaa cag gcg get aaa age tgg atg atg gat gac 821 
Ser Glu Thr Asp Pro Glu Gin Ala Ala Lys Ser Trp Met Met Asp Asp 
95 100 105 

ctt gee cgt ccg gtt gat ctg act cgc ggc ccg ctt ttt aca gaa gcg 869 
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gaa ttg cgc egg gat etc aag ctg ctt ggc gaa' aac cag egg ctg ttc 
Glu Leu Arg Arg Asp Leu Lys Leu Leu Gly G"lu Asn Gin Arg Leu Phe 
335 340 345 

ggt ccg cag ctt aat ttg atg cct ttt gag aac cgc ttg aat ttt gec 
Gly Pro Gin Leu Asn Leu Met Pro Phe Glu Asn Arg Leu Asn Phe Ala 
350 355 360 

ggc tgt caa ggc ate gtg cat aat ctt gec acg gga cct gtg gac gat 
Gly cys Gin Gly lie val His Asn Leu Ala Thr Gly Pro val Asp Asp 
365 370 375 
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Leu Ala Arg Pro val Asp Leu Thr Arg Gly Pro Leu Phe Thr Glu Ala 
110 115 120 

ctt ttt aaa gcg gcg caa gat cat tac ttc tgg tat cag cga act cac 917 
Leu Phe Lys Ala Ala Gin Asp His Tyr Phe Trp Tyr Gin Arg Thr His 
125 130 135 

cat ate gca aca gac ggg ttc age ttt aca ttg ate gee gag egg ctg 
His lie Ala Thr Asp Gly Phe Ser Phe Thr Leu lie Ala Glu Arg Leu 
140 145 150 155 

tea aaa ata tat acc gca ttg atg cag aac aaa teg ate gac cag age 1013 
Ser Lys lie Tyr Thr Ala Leu Met Gin Asn Lys Ser lie Asp Gin ser 
160 165 170 

gga gec ttt ggc tec etc gat ttg att etc gcg gag gaa acg get tac 1061 
Gly Ala Phe Gly Ser Leu Asp Leu lie Leu Ala Glu Glu Thr Ala Tyr 
' 175 180 185 

cgt gca tea gaa cag tat cag gaa gat egg cga ttt tgg ctt ggg cgt 
Arg Ala Ser Glu Gin Tyr Gin Glu Asp Arg Arg Phe Trp Leu Gly Arg 
190 195 200 

ttc age gat gaa ccg gag gtg gtc age ctt gee gaa agg gcg ccg cgt 
Phe Ser Asp Glu Pro Glu val val Ser Leu Ala Glu Arg Ala Pro Arg 
205 210 215 

acc tct tea agt ttt ctt cgc agg tct gaa cac ctg cca agt gag gat 1205 
Thr ser Ser Ser Phe Leu Arg Arg Ser Glu His Leu Pro Ser Glu Asp 
220 225 230 235 

get gat cgt ctt ctg tct gec gcg age aga atg ggg gca act tgg cac 1253 
Ala Asp Arg Leu Leu Ser Ala Ala Ser Arg Met Gly Ala Thr Trp His 
240 245 250 

gaa acc gtg atg gca gca gca gca ata tat gtt cac cgt ctg aca ggg 
Glu Thr val Met Ala Ala Ala Ala lie Tyr Val His Arg Leu Thr Gly 
255 260 265 

gca aat gac gtc gtt etc ggg atg ccg atg atg tgc cgc etc ggg tea 1349 
Ala Asn Asp val Val Leu Gly Met Pro Met Met Cys Arg Leu Gly Ser 
270 275 280 

gec get ctt cat att ccg gga atg gtc atg aat etc etc ccg ctt cga 1397 
Ala Ala Leu His lie Pro Gly Met Val Met Asn Leu Leu Pro Leu Arg 
285 290 295 



1109 



1157 



1301 



1445 



att ggc atg cag ccg caa atg age ata gga gag eta gtc aag caa ate 

lie Gly Met Gin Pro Gin Met Ser lie Gly Glu Leu val Lys Gin lie 
300 305 310 315 

teg ggt gag atg atg aag ctg egg cgc cat cag cat tac cgc cac gaa 1493 

ser Gly Glu Met Met Lys Leu Arg Arg His Gin His Tyr Arg His Glu 
320 325 330 



1541 



1589 



1637 



ttg tea ate aac att tac ggc cgt ccg gac ggt ggc ggg eta aaa gta 1685 
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Leu ser lie Asn lie Tyr Gly Arg Pro Asp Gly Gly Gly Leu Lys Val 
380 385 ~ 390 395 

aac atg gat gca aac cct get gtt tat cat gcg gat gaa ctt gaa gat 1733 
Asn Met Asp Ala Asn Pro Ala val Tyr His Ala Asp Glu Leu Glu Asp 
400 405 410 

cac ggc aat cgt ttt ctt act ctt ctg aaa acg att gee gtt tgc gaa 1781 
His Gly Asn Arg Phe Leu Thr Leu Leu Lys Thr lie Ala val cys Glu 
415 420 425 

caa act cag ccg gtg gqg acg ttg gac att ctt etc cct gaa gaa cgc 
Gin Thr Gin Pro vaT Gly Thr Leu Asp lie Leu Leu Pro Glu Glu Arg 
430 435 440 

get caa ata ttg att gaa tgg aat caa aca gaa cac gqg ctt ccc aaa 
Ala Gin lie Leu lie Glu Trp Asn Gin Thr Glu His Gly Leu Pro Lys 
445 450 455 

gag agt ctt ccg cag cga ttt gaa agg atg gca aag gag tgt cct gaa 1925 
Glu Ser Leu Pro Gin Arg Phe Glu Arg Met Ala Lys Glu cys Pro Glu 
460 465 470 475 

tct ccg gca gtc gtt tgc aat gat aag gtt etc act tat tec gaa tta 1973 
ser Pro Ala Val val cys Asn Asp Lys val Leu Thr Tyr ser Glu Leu 
480 485 490 

aat caa aag get aat caa ctg get cac ttg ctg ate gat cag gqg gcg 2021 
Asn Gin Lys Ala Asn Gin Leu Ala His Leu Leu lie Asp Gin Gly Ala 
495 500 505 

aaa ccc gag aca ttt att gee ttg gcg ttg ccg egg tea gcg gaa atg 2069 
Lys Pro Glu Thr Phe lie Ala Leu Ala Leu Pro Arg ser Ala Glu Met 
510 515 520 

gtt gtc age atg etc gee gtt etc aaa get gga gcg get tat tta cct 2117 
val val ser Met Leu Ala val Leu Lys Ala Gly Ala Ala Tyr Leu Pro 
525 530 535 

ata gat ccc gat tat ccg get gac agg ate gag tat atg etc aac gat 2165 
lie Asp Pro Asp Tyr Pro Ala Asp Arg lie Glu Tyr Met Leu Asn Asp 
540 545 550 555 

gca cag ccg ctg ctt gtt atg acc age aag gaa gcg caa gac acg ate 2213 
Ala Gin Pro Leu Leu val Met Thr Ser Lys Glu Ala Gin Asp Thr lie 
560 565 570 

ggt teg caa atg ccg aag tta ate etc gat gaa caa act gtt atg gag 2261 
Gly Ser Gin Met Pro Lys Leu lie Leu Asp Glu Gin Thr val Met Glu 
575 580 585 

aaa atg tec ggc tgt tct gaa gaa aat ccc ggc gaa cag cat tec ggc 
Lys Met ser Gly cys ser Glu Glu Asn Pro Gly Glu Gin His ser Gly 
590 595 600 

aac cag ccg gca tat atg att tat acg teg gga tea acc ggc aga cct 
Asn Gin Pro Ala Tyr Met lie Tyr Thr ser Gly ser Thr Gly Arg Pro 
605 610 615 

aaa ggc gtg gtc gta caa get gaa age tta ttc aat ttt ttg ctg tea 2405 
Lys Gly val Val Val Gin Ala Glu Ser Leu Phe Asn Phe Leu Leu Ser 
620 625 630 635 

atg cag gac atg ttc gcg ctt aat caa gat gac egg ctg ctg gee gtc 2453 
Met Gin Asp Met Phe Ala Leu Asn Gin Asp Asp Arg Leu Leu Ala val 
640 645 650 

act aca att gca ttc gac ate tea gca etc gaa att tat ttg ccg ctg 2501 
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Thr Thr lie Ala Phe Asp lie Ser Ala Leu Glu lie Tyr Leu Pro Leu 
655 660 665 

ate age gga tea gca gtc gtt ctt gec gag aag gaa acg gta caa gat 2549 
lie ser Gly Ser Ala val Val Leu Ala Glu Lys Glu Thr val Gin Asp 
670 675 680 

ccg tec gaa ttg gee aaa atg att gaa aca tac gaa att aca ata atg 2597 
Pro ser Glu Leu Ala Lys Met lie Glu Thr Tyr Glu lie Thr lie Met 
685 690 695 

cag get aca ccg acc etc tgg cat gca ttg gee teg age gee ccg gaa 2645 
Gin Ala Thr Pro Thr Leu Trp His Ala Leu Ala Ser Ser Ala Pro Glu 
700 705 710 715 

aag etc aaa ggt ctt cgt gcg ctt gtc ggc ggc gaa get ttg caa tec 
Lys Leu Lys Gly Leu Arg Ala Leu val Gly Gly Glu Ala Leu Gin ser 

age ctg gee egg caa ttg cag cag etc gcg tgt tct tta acg aac ctt 2741 
ser Leu Ala Arg Gin Leu Gin Gin Leu Ala Cys Ser Leu Thr Asn Leu 
735 740 745 



tat gga ccg acg gaa aca aca att tgg tct aca gee get gcg ctg gaa 
Tyr Gly Pro Thr Glu Thr Thr lie Trp ser Thr Ala Ala Ala Leu Glu 
750 755 760 

ggc aac tgt acg gaa cct ccg gga ate ggc tgt gcg att tgg aat acg 
Gly Asn Cys Thr Glu Pro Pro Gly lie Gly Cys Ala lie Trp Asn Thr 
765 770 775 

cag ctt tat gtc ctg gac gec gga tta cag cca gtg cct ccg gga acg 
Gin Leu Tyr val Leu Asp Ala Gly Leu Gin Pro Val Pro Pro Gly Thr 
780 785 790 795 

get gga gaa ctt tat gtg gca gga aca ggg gta gcg cgc ggc tac ttg 
Ala Gly Glu Leu Tyr val Ala Gly Thr Gly Val Ala Arg Gly Tyr Leu 
800 • 805 810 

aac cga cat get etc acg get gag cgc ttt att gcg aat cca tac ggg 
Asn Arg His Ala Leu Thr Ala Glu Arg Phe lie Ala Asn Pro Tyr Gly 
815 820 825 

ccg cct gga teg egg atg tac egg aca ggc gac ate gtg cgc tgg cgc 
pro Pro Gly ser Arg Met Tyr Arg Thr Gly Asp lie val Arg Trp Arg 
830 835 840 

gaa gac ggg teg ctt gat tat ate ggc cgt gca gac cat caa gtc aaa 
Glu Asp Gly Ser Leu Asp Tyr lie Gly Arg Ala Asp His Gin Val Lys 

350 



2693 



2789 



2837 



2885 



2933 



2981 



3029 



3077 



3125 



845 850 855 

att egg ggg ttc cga att gaa atg gga gaa ata gaa gcg gtg ctt gca 
lie Arg Gly Phe Arg He Glu Met Gly Glu lie Glu Ala val Leu Ala 
860 865 870 875 

aat cat ccg gtt gtt aaa caa get get get ate gtt cgt gaa gac cag 3173 
Asn His Pro Val Val Lys Gin Ala Ala Ala lie val Arg Glu Asp Gin 
880 885 890 

ccc ggt gac ccg cgt tta ttc gcg tat gee gtt ccc get teg gga gaa 3221 
Pro Gly Asp Pro Arg Leu Phe Ala Tyr Ala Val Pro Ala Ser Gly Glu 
895 900 905 

age ctt gat cct gee gag ctt cgc cgc ttc gtt ggt gag aca ctg ccc 
Ser Leu Asp Pro Ala Glu Leu Arg Arg Phe val Gly Glu Thr Leu Pro 
910 915 920 

gac tat atg att ccg tct gca ttt gtc ata ctt gat gaa ctg ccg ctt 3317 
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asp Tyr Met lie Pro Ser Ala Phe Val lie Leu Asp Glu Leu Pro Leu 
925 930 935 

acg ccg aac gga aag ctt gac cgc aaa tec ctg ccg get ccg gcg gtg 
Thr Pro Asn Gly Lys Leu Asp Arg Lys ser Leu Pro Ala Pro Ala val 



940 



945 



950 



955 



agt atg cat aca ggc gga cgc gag ccg agg act ccg caa gag gaa att 
ser Met His Thr Gly Gly Arg Glu Pro Arg Thr pro Gin Glu Glu lie 
960 965 970 

ttg tgt gat tta ttt get gag gtg ctg ggg gtg ccg cga gtc agt att 
Leu cys Asp Leu Phe Ala Glu val Leu Gly val Pro Arg val ser lie 



975 



980 



985 



gat gac age ttt ttt gac etc ggc gga cat tec ctt ctg gca gqc agg 
Asp Asp ser Phe Phe Asp Leu Gly Gly His Ser Leu Leu Ala Gly Arg 
990 995 1000 



etc 
Leu 



gtc ggc cgc att egg gaa atg etc gqc gtc gaa etc gga ate 
val Gly Arg lie Arg Glu Met Leu Gly val Glu Leu Gly lie 



1005 1010 1015 

ttc gat gag ccc aca gee gee gga ctt gee aaa cag 
Gly Arg Leu Phe Asp Glu Pro Thr Ala Ala Gly L.eu_ Ala Lys Gin 



ggc cgt tta 



1020 



1025 



1030 



ctt gat cag gcg cag age gee cgt ccg gca ttg cgc aaa aga gag 
Leu Asp Gin Ala Gin Ser Ala Arg Pro Ala Leu Arg Lys Arg Glu 
1035 1040 1045 

cgc cgc aag gag att ccg ctg tec ttc gca cag egg cgc eta tgg 
Arg Arg Lys Glu lie Pro Leu Ser Phe Ala Gin Arg Arg Leu Trp 
1050 1055 1060 

ttt ttg cac tgt ttg gaa gga ccg age ccg ace tat aat att ccg 
Phe Leu His Cys Leu Glu Gly Pro Ser Pro Thr Tyr Asn He Pro 
1065 1070 1075 

gtt gtc gtt cat tta act gga gat ttg gac caa aag gcg ctg gca 
Val Val Val His Leu Thr Gly Asp Leu Asp Gin L.ys_ Ala Leu Ala 



1080 



1085 



1090 



get get ctg ggt gat gtg gca aca aga cat gag ccg ctt cga aca 
Ala Ala Leu Gly Asp Val Ala Thr Arg His Glu Pro Leu Arg Thr 
1095 1100 1105 

att ttc ccg gat cag caa ggg aca aca cac cag ctg ata ttg gaa 
lie Phe Pro Asp Gin Gin Gly Thr Thr His Gin Leu lie Leu Glu 
1110 1115 1120 

gag gat caa teg cgt ccc gaa etc act gta tec cat gtc age gaa 
Glu Asp Gin Ser Arg Pro Glu Leu Thr val Ser His Val Ser Glu 
1125 1130 1135 

cat gag ttg gaa aaa gtc ctg get gag gee gtc egg cac cgt tac 
His Glu Leu Glu Lys val Leu Ala Glu Ala Val Arg His Arg Tyr 
1140 1145 1150 

cat tta gaa aag gag cct ccg ttt cgc gec cag eta ttc gta etc 
His Leu Glu Lys Glu pro Pro Phe Arg Ala Gin Leu Phe Val Leu 
1155 1160 " 1165 

gga ccg gac aaa ttt gtg ctt ctt ctg ctt ttg cac cat atg ate 
Gly Pro Asp Lys Phe val Leu Leu Leu Leu Leu His His Met lie 
1170 1175 1180 

ggc gac ggc tgg tct tta atg ccg ctg acc cgt gat ttg gaa ace 
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3413 



3461 



3509 



3554 



3599 



3644 



3689. 



3734 



3779 



3824 



3869 



3914 



3959 



4004 



4049 
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Gly Asp Gly Trp ser Leu Met Pro Leu Thr Arg Asp Leu Glu Thr 
1185 1190 1195 

gcc tat aat gcg cgt ctg caa ggt gag gca cct gtt tgg gag ccg 
Ala Tyr Asn Ala Arg Leu Gin Gly Glu Ala Pro val Trp Glu Pro 
1200 1205 1210 

ctt tct ata caa tat gcc gac tat gcc gta tgg cag gaa tat ctg 
Leu ser lie Gin Tyr Ala Asp Tyr Ala val Trp Gin Glu Tyr Leu 
1215 1220 1225 

ctt ggc agt gag aac aat ccg gac agt ctg att gcc aaa cag etc 
Leu Gly Ser Glu Asn Asn Pro Asp Ser Leu lie Ala Lys Gin Leu 
1230 1235 1240 

gaa tat tgg teg aag gca ttg gaa cat ctg cct gat cag ctg gag 
Glu Tyr Trp Ser Lys Ala Leu Glu His Leu Pro Asp Gin Leu Glu 
1245 1250 1255 

ctt ccg act gat cac ccg cgt ccg teg gaa tct age tac aga age 
Leu Pro Thr Asp His Pro Arg Pro Ser Glu ser Ser Tyr Arg ser 
1260 1265 1270 



ggt acg att gat etc age att gac gaa cag ctg cac ggc cgc ctg 
Sly Thr lie Asp Leu ser lie Asp Glu Gin Leu His Gly Arg Leu 
1275 1280 1285 



Gly Thr lie Asp Leu ser lie Asp 
1275 

ttc gat ttg tec cgc age acc gga gtc age atg ttt atg att ttg 

Phe Asp Leu Ser Arg ser Thr Gly Val Ser Met Phe Met lie Leu 



Asp 
1290 



1295 1300 

cag teg get ctt gcc gca eta ctg aca egg etc gga gca ggc cat 
Gin ser Ala Leu Ala Ala Leu Leu Thr Arg Leu Gly Ala Gly His 



1305 



1310 



1315 



gat att ccg etc ggc age ccg ata gcg gga aga aac gat gat get 
Asp lie Pro Leu Gly Ser Pro lie Ala Gly Arg Asn_ Asp Asp Ala 



1320 1325 1330 

ggc 
Gly 

1335 1340 1345 



tta ggc gaa att gtc gga ttg ttt gtt aat acg ctt gtg ctt cga 
Leu Gly Glu lie Val Gly Leu Phe val Asn Thr Leu val 



Leu Arg 



aca gat aca teg ggt aat ccg agt ttt egg gag ctt ctg aac aga 
Thr Asp Thr Ser Gly Asn Pro ser Phe Arg Glu Leu Leu Asn Arg 
1350 1355 1360 

gtc aga aaa gta aac ctt gca gcg tat gag cat cag gac ctt ccg 
val Arg Lys val Asn Leu Ala Ala Tyr Glu His Gin Asp Leu Pro 
1365 1370 1375 

ttc gag cgt ctt gtt gaa gtg ctt aat ccg cgc agg tea aga gcg 
Phe Glu Arg Leu val Glu Val Leu Asn Pro Arg Arg Ser Arg Ala 
1380 1385 1390 

aga cat ccg ctg ttc caa att atg ctt gcc ttt caa aat acg cct 
Arg His Pro Leu Phe Gin lie Met Leu Ala Phe Gin Asn Thr Pro 
1395 1400 1405 

gaa cct gag ctt gac ctt tec ggc etc aag tea gac att gaa att 
Glu Pro Glu Leu Asp Leu ser Gly Leu Lys Ser Asp He Glu lie 



1410 



1415 



1420 



cgc age gtc gga gca gcc aag ttt gat ttg acg att gag ctt cgc 
Arg Ser val Gly Ala Ala Lys Phe Asp Leu Thr lie Glu Leu Arg 
1425 1430 1435 

gaa cat cga aaa gcg gac gga aca ccc gca ggt ate ggc gga ttt 
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4319 
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4409 



4454 



4499 



4544 



4589 



4634 
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Glu His Arg Lys Ala Asp Gly Thr Pro Ala Gly lie Gly Gly Phe 
1440 1445 1450 

ctt gaa tac age aca gat tta ttt gag cga aat acg gtt caa aca 
Leu Glu Tyr Ser Thr Asp Leu Phe Glu Arg Asn Thr val Gin Thr 
1455 1460 " 1465 

ttg gca gaa egg ctt gtc agg ctg ctg gat tea gca gca gac gac 
Leu Ala Glu Arg Leu val Arg Leu Leu Asp ser Ala Ala Asp Asp 
1470 1475 1480 

cct gat cag ccg ate gaa aaa etc gat att etc ctt ccg gee gaa 
Pro Asp Gin Pro lie Glu Lys Leu Asp lie Leu Leu Pro Ala Glu 
1485 1490 1495 

egg gaa aac atg ctg get gat tgg age aaa teg tec aac age ata 
Arg Glu Asn Met Leu Ala Asp Trp Ser Lys Ser Ser Asn Ser lie 
1500 1505 1510 

cct tgt tea tct ttg ccc gtt ttg ttt gaa aag cag gcg gca aag 
Pro cys ser ser Leu Pro val Leu Phe Glu Lys Gin Ala Ala Lys 
1515 1520 1525 

gat ccg gaa get gtt gcg gtt ata tgt gaa aat aat gcg etc aca 
Asp Pro Glu Ala val Ala Val lie Cys Glu Asn Asn Ala Leu Thr 
1530 1535 1540 



tac ggc gag ctt aat aaa cgc get aac egg ctt get cat etc ctg 

Tyr Gly Glu Leu Asn Lys Arg Ala Asn Arg Leu Ala His Leu Leu 

1545 1550 1555 

ate gee aaa ggg gtc ggc ccc gaa caa ttt get gee ctg gcg ctg 

lie Ala Lys Gly val Gly Pro Glu Gin Phe Ala Ala Leu Ala Leu 

1560 1565 1570 

cca aga tct ttg gat atg gtt gtc gga ttg ctt gca gtg ctg aag 

pro Arg ser Leu Asp Met val Val Gly Leu Leu Ala Val Leu Lys 



1575 



1580 



1585 



get ggc gcg gca tat gtg ccc eta gat ccg gac tac ccg gcg gaa 

Ala Gly Ala Ala Tyr val Pro Leu Asp Pro Asp Tyr Pro Ala Glu 

1590 1595 1600 

agg ata gcg ttt atg ttg aat gat gee cat cct gtc tgc ate gta 

Arg lie Ala Phe Met Leu Asn Asp Ala His Pro Val Cys lie val 

1605 1610 1615 

acg agt tea gcg gta gaa tea aat ctt tct gtt ccc gga tct gtt 

Thr Ser Ser Ala Val Glu Ser Asn Leu Ser Val Pro Gly ser val 

1620 1625 1630 

gaa agg att gta etc gat gat cct tgt ata caa gag gaa ctg aaa 

Glu Arg lie Val Leu Asp Asp Pro Cys lie Gin Glu Glu Leu Lys 

1635 1640 1645 



gga tgc get get gcg aat ccg tgt gat gee gac cgc ace gcg cct 
Gly cys Ala Ala Ala Asn Pro cys Asp Ala Asp Arc -*-- * ~ 



Thr Ala Pro 



1650 



1655 



1660 



ttg ctg cct ctt cac ccg gcg tat gtc att tac aca tec ggt teg 

Leu Leu pro Leu His Pro Ala Tyr Val lie Tyr Thr Ser Gly Ser 
1665 1670 1675 

acc ggc aag ccg aaa gga gtc gtt gtt ccg cat caa aat gtc gtg 

Thr Gly Lys Pro Lys Gly val Val Val Pro His Gin Asn Val Val 



1680 



1685 



1690 



egg ctg ttc gga gcg act gac caa tgg ttc cat ttc ggc get gac 
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5084 



5129 



5174 



5219 



5264 



5309 
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5399 



5444 



5489 
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Arg Leu Phe Gly Ala Thr Asp Gin Trp Phe His Phe Gly Ala Asp 
1695 1700 1705 

gat gtt tgg acg atg ttt cat tct tac gca ttt gac ttt teg gta 
Asp val Trp Thr Met Phe His Ser Tyr Ala Phe Asp Phe Ser val 
1710 1715 1720 



tgg gaa att tgg gga gca ctt etc aat ggg ggc egg ctt ate gtg 
Trp Glu lie Trp Gly Ala Leu Leu Asn Gly Gly Arg Leu lie Val 
1725 1730 1735 

gtg cct cat aca ate age cgc teg ccg gee gaa ttt etc aat ctt 
Val Pro His Thr lie ser Arg Ser Pro Ala Glu Phe Leu Asn Leu 
1740 1745 1750 

etc gtt cgc gag gga gtg act gtg etc aat cag act cct tea gca 
Leu Val Arg Glu Gly Val Thr val Leu Asn Gin Thr Pro ser Ala 
1755 1760 1765 

ttt tat caa ttg atg cag get gac egg gac aat get gag aca gga 
Phe Tyr Gin Leu Met Gin Ala Asp Arg Asp Asn Ala Glu Thr Gly 



Tyr 
1770 



1775 



1780 



aag etc ctt tec ttg cgc ttt ate att ttt gga ggg gaa gcg etc 
Lys Leu Leu ser Leu Arg Phe lie lie Phe Gly Gly Glu Ala Leu 



1785 



1790 



1795 



gag ctg aag agg ctt gaa gat tgg tat gaa cgc cat ccg gat cat 
Glu Leu Lys Arg Leu Glu Asp Trp Tyr Glu Arg His Pro Asp His 
1800 1805 1810 

ttc ccg egg ctg att aat atg tat gga att aca gaa acg acg gtg 
Phe Pro Arg Leu lie Asn Met Tyr Gly lie Thr Glu Thr Thr val 
1815 1820 1825 

cat gtc age tat att tct etc gat cag cag act gcg gca ctt caa 
His val ser Tyr lie Ser Leu Asp Gin Gin Thr Ala Ala Leu Gin 
1830 1835 1840 

gcg aac age ctg ate ggc cag ggg att ccc gat tta ggt gta tat 
Ala Asn Ser Leu lie Gly Gin Gly lie Pro. Asp Leu Gly Val Tyr 
1845 1850 1855 

gtg ctt gat gag tat ctt gaa ccg gtg ccc ccg ggc gtc ace gga 
val Leu Asp Glu Tyr Leu Glu Pro Val Pro Pro Gly Val Thr Gly 
1860 1865 1870 

gag atg tat gtg tec ggg ggc ggt etc gca egg ggt tac ttg ggc 
Glu Met Tyr. val ser Gly Gly Gly Leu Ala Arg Gly Tyr Leu Gly 
1875 1880 1885 

aga ccc gat ttg aca gca gac cgc ttt gtc get gat ccg ttt ggt 
Arg pro Asp Leu Thr Ala Asp Arg Phe val Ala Asp Pro Phe Gly 
1890 



Asp Arg 
1895 



1900 



ccg ccg gga ace egg atg tac cgc ace ggc gat ctt gee cgc agg 

Pro Pro Gly Thr Arg Met Tyr Arg Thr Gly Asp Leu Ala Arg Arg 
1905 ' " 1910 1915 

cgc cag gac ggc tct ctg gat tat atg ggg egg gee gac cag cag 

Arg Gin Asp Gly ser Leu Asp Tyr Met Gly Arg Ala Asp Gin Gin 
1920 1925 . 1930 

ate aag ate cgc ggc ttc aga ate gaa etc ggc gag ata gaa gcg 

lie Lys lie Arg Gly Phe Arg lie Glu Leu Gly Glu lie Glu Ala 



1935 



1940 



1945 



gtg ctt gtc cgc cat cat aga gtg aat caa gee get gtg gtc gta 
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5669 



5714 



5759 



5804 



5849 



5894 



5939 



5984 



6029 



6074 



6119 



6164 



6209 



6254 



6299 



6344 



6389 
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val Leu Val Arg His 
1950 

agg gaa ggc cag ccc 
Arg Glu Gly Gin Pro 
1965 

ccg gcg tct gaa gaa 
pro Ala ser Glu Glu 
1980 

gcc gca ggc act ctg 
Ala Ala Gly Thr Leu 
1995 

aaa att tea gag ctg 
Lys lie Ser Glu Leu 
2010 

aaa gcg ctg cct gag 
Lys Ala Leu Pro Glu 
2025 

ggc cca aga aca ccg 
Gly Pro Arg Thr Pro 
2040 , 

gaa ate etc aat gcg 
Glu lie Leu Asn Ala 
2055 

gaa ctt ggc ggg cat 
Glu Leu Gly Gly His 
2070 

att cgt gaa gcg etc 
lie Arg Glu Ala Leu 
2085 

gaa gcg cct aca gtc 
Glu Ala Pro Thr Val 
2100 



10297.204.ST25.txt 
His Arg Val Asn Gin Ala Ala val val val 
1955 1960 

ggg gac aag cgt ctg ate gcc tac gtt gtc 
Gly Asp Lys Arg Leu lie Ala Tyr Val Val 
1970 1975 

gaa ace gat ccg get gag ctg cga egg ttt 
Glu Thr Asp Pro Ala Glu Leu Arg Arg Phe 
1985 1990 

ccg gag tac atg gtg cct tec gca ttt gta 
Pro Glu Tyr Met Val Pro ser Ala Phe Val 
2000 . 2005 

cca ttg act cca aat ggc aaa ctt gac cga 
Pro Leu Thr Pro Asn Gly Lys Leu Asp Arg 
2015 2020 

cct gac ttt gcc gcg get gtt aaa ggg egg 
Pro Asp Phe Ala Ala Ala val Lys Gly Arg 
2030 2035 

cag gaa gaa ate ctg tgc gat ctt ttt tea 
Gin Glu Glu lie Leu cys Asp Leu Phe ser 
2045 2050 

ccg aga gtc ggt att gat gac gga ttc ttc 
Pro Arg val Gly lie Asp Asp - Gly Phe Phe 
2060 2065 

tct ctt etc gcc gta cag ctg atg age cgc 
Ser Leu Leu Ala Val Gin Leu Met ser Arg 
2075 2080 

gga gtc gaa etc ggc ate ggc gac ctg ctt 
Gly val Glu Leu Gly lie Gly Asp Leu Leu 
2090 2095. 

age gga ctt get gaa egg ctt gaa tec ggc 
Ser Gly Leu Ala Glu Arg Leu Glu ser Gly 
2105 2110 



ggc agg caa agt gcg ctg gat gta atg ctt ccg ctg aga ace gga 
Gly Arg Gin Ser Ala Leu Asp Val Met Leu Pro Leu Arg Thr Gly 



2115 

ggc agt caa gat ccc 
Giy Ser Gin Asp Pro 
2130 

age tgg tgt tat gcc 
Ser Trp cys Tyr Ala 
2145 

ccg ata tac ggc ctt 
Pro lie Tyr Gly Leu 
2160 

eta cct gat acg etc 
Leu Pro Asp Thr Leu 
2175 

att cgt acg att cag 
lie Arg Thr lie Gin 
2190 

tec etc gga ggc aat 



2120 2125 

ctg ttc tgt gtg cac ccg gcc gga ggc etc 

Leu Phe Cys Val His Pro Ala Gly Gly Leu 
2135 2140 

ggt tta atg acg gca etc ggc aag gaa tac 

Gly Leu Met Thr Ala Leu Gly Lys Glu Tyr 



2150 



2155 



caa gcc cgc ggg ate gca agg cag gaa gag 
Gin Ala Arg Gly lie Ala Arg Gin Glu Glu 
2165 2170 

gac gac atg get get gat tat att egg cac 
Asp Asp Met Ala Ala Asp Tyr lie Arg His 
2180 2185 

cca aca ggc cct tat cgt ctg etc ggc tgg 
Pro Thr Gly Pro Tyr Arg Leu Leu Gly Trp 
2195 2200 

gtt gtt cat gcg ate gca act cag ctg cag 
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6434 



6479 



6524 



6569 



6614 



6659 



6704 



6749 



6794 



6839 



6884 



6929 



6974 



7019 



7064 



7109 



7154 
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Ser Leu Gly Gly Asn Val Val His Ala lie Ala Thr Gin Leu Gin 
2205 2210 2215 

gaa caa ggg gaa gac ata teg ctt ctt gtc atg ctt gat get tac 
Glu Gin Gly Glu Asp lie ser Leu Leu Val Met Leu Asp Ala Tyr 
2220 2225 2230 

ccg aat cac ttc ctt cca att aaa gat gcg cct gat gag cag gaa 
Pro Asn His Phe Leu Pro lie Lys Asp Ala Pro Asp Glu Gin Glu 
2235 2240 2245 

gca ttg att gcc etc ttg gca ttg gga gga tac gac ccg gac age 

Leu Gly Gly Tyr Asp Pro Asp ser 



Ala Leu lie Ala Leu Leu Ala 
2250 2255 



2260 

ctt gac ggg gca ccg ctg aac ctt tec agt gcg ate gat att ctg 

Leu Asp Gly Ala Pro Leu Asn Leu ser Ser Ala lie Asp lie Leu 
2265 2270 2275 

cgc cgc gac ggc agt gcg ctt gcc age ctg gac gag get gcg ate 

Arq Arq Asp Gly Ser Ala Leu Ala Ser Leu Asp Glu Ala Ala He 
2280 2285 2290 



ttg aac tta aag gag acg tat gtg aat tec gtc egg att tta age 
Leu Asn Leu Lys Glu Thr Tyr val Asn Ser val Arg lie Leu Ser 
2295 2300 230J 



2305 



gaa tat aag ccc cgc gtc ttt cat ggc gat att ctg ttt ttc aaa 
Glu Tyr Lys Pro Arg val Phe His Gly Asp lie Leu Phe Phe Lys 
2310 2315 2320 



tea acc 
Ser Thr 
2325 



gtg ata ccg gaa tgg ttt gat ccg ate gat 
val lie Pro Glu Trp Phe Asp Pro lie Asj 



2330 



2335 



ccg gag tea 
Pro Glu Ser 



cct tat ttg aac gga aac att gat att cat gat atg gat 
Trp Leu Pro Tyr Leu Asn G]y Asn lie Asp lie His^ Asp Met Asp 



tgg eta 
Leu 
2340 



2345 



2350 



tgc egg cat aaa gat ttg tgc cag ccg gag ccg ctg gcc gaa ate 
cys Arq His Lys Asp Leu Cys Gin Pro Glu Pro Leu Ala Glu lie 
2355 2360 2365 

gga cgt egg gtt teg gaa aag ctg gac gac ttg aaa aaa gat acg 
Gly Arg Arg Val Ser Glu Lys Leu Asp Asp Leu Lys Lys Asp Thr 
2370 2375 2380 

gat aag tagggagaga tagegatgae aaatcctttt gaaaatgaac aeggcacata 
Asp Lys 
2385 

tgtcgtttta atgaatcagg atggccagta ttcactctgg ccggccttca ttcatattcc 
ggcagggtgg gaggtegtet geggggaage gagccgcagc gectgtateg actatatcag 
ctcgaattgg accgatctct cgccgaacag catcaagctg gttgcagaag tacaeggegg 
tcagcaatga atagaaggee gttcaatcaa aggacggttg tcagcattgt atatgtaaca 
gccatgttta tggctgegat ggatgcgagt gtcatcaaca tggcattgee tgccatcatg 
accgaatttc aaacattgee gtctgetgea ggcacagtta acateggata cttagtcagc 
ttggcggtct gtcttcccgc ageeggctgg cttggggacc gctttgggac aaagcgtgtt 
ttcctagccg cgctttcgat atttacagct gca 



7199 

7244 

7289 

7334 

7379 

7424 

7469 

7514 

7559 

7604 

7649 

7705 

7765 
7825 
7885 
7945 
8005 
8065 
8125 
8158 
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<210> 8 
<211> 2385 
<212> PRT 

<213> Bacillus licheniforrms 
<400> 8 

Met Pro Glu cys Gin His Asn Arg Lys Pro Leu Ser Gly Ala Gin Ala 
15 10 15 

Glv lie Trp Phe Ala Gin Gin Leu Asp Pro Glu Asn Pro He Tyr Asn 
20 25 30 

Thr Ala Glu Tyr Val Glu lie Lys Gly Pro Leu Asp Gin Glu Leu Phe 
35 40 45 

Glu Lys Ala Leu Arg His val lie Lys Glu Ala Glu ser Phe His Ala 
50 55 60 

Arg Phe Gly Glu Asp Gin Asp Gly Pro Trp Gin Glu He val Pro Ser 
65 70 75 80 

Thr Asp Phe Pro Leu His Tyr He Asp val ser Ser Glu Thr Asp Pro 
85 90 95 

Glu Gin Ala Ala Lys ser Trp Met Met Asp Asp Leu Ala Arg Pro val 
100 105 110 

Asp Leu Thr Arg Gly Pro Leu Phe Thr Glu Ala Leu Phe Lys Ala Ala 
115 . 120 125 

Gin Asp His Tyr Phe Trp Tyr Gin Arg Thr His His lie Ala Thr Asp 
130 135 140 

Gly Phe ser Phe Thr Leu He Ala Glu Arg Leu ser Lys lie Tyr Thr 
145 150 155 160 

Ala Leu Met Gin Asn Lys ser lie Asp Gin Ser Gly Ala Phe Gly Ser 
165 170 175 

Leu Asp Leu lie Leu Ala Glu Glu Thr Ala Tyr Arg Ala Ser Glu Gin 
180 185 190 

Tyr Gin Glu Asp Arg Arg Phe Trp Leu Gly Arg Phe Ser Asp Glu Pro 
195 200 205 

Glu Val val Ser Leu Ala Glu Arg Ala Pro Arg Thr Ser Ser Ser Phe 
210 215 " 220 

Leu Arg Arg Ser Glu His Leu Pro Ser Glu Asp Ala Asp Arg Leu Leu 
225 230 235 240 

Ser Ala Ala Ser Arg Met Gly Ala Thr Trp His Glu Thr val Met Ala 
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245 250 255 

Ala Ala Ala He Tyr val His Arg Leu Thr Gly Ala Asn Asp val Val 
260 265 270 

Leu Gly Met Pro Met Met cys Arg Leu Gly ser Ala Ala Leu His He 
275 280 285 

pro Gly Met val Met Asn Leu Leu Pro Leu Arg lie Gly Met Gin Pro 
290 295 300 

Gin Met Ser lie Gly Glu Leu Val Lys Gin lie Ser Gly Glu Met Met 
305 310 315 320 

Lys Leu Arg Arg His Gin His Tyr Arg His Glu Glu Leu Arg Arg Asp 
325 330 335 

Leu Lys Leu Leu Gly Glu Asn Gin Arg Leu Phe Gly Pro Gin Leu Asn 
340 345 350 

Leu Met Pro Phe Glu Asn Arg Leu Asn Phe Ala Gly Cys Gin Gly lie 
355 360 365 

val His Asn Leu Ala Thr Gly Pro val Asp Asp Leu Ser lie Asn lie 
370 375 380 

Tyr Gly Arg pro Asp Gly Gly Gly Leu Lys val Asn Met Asp Ala Asn 
385 390 395 400 

Pro Ala val Tyr His Ala Asp Glu Leu Glu Asp His Gly Asn Arg Phe 
405 410 415 

Leu Thr Leu Leu Lys Thr lie Ala Val Cys Glu Gin Thr Gin Pro val 
420 425 430 

Gly Thr Leu Asp He Leu Leu Pro Glu Glu Arg Ala Gin lie Leu lie 
435 440 445 

Glu Trp Asn Gin Thr Glu His Gly Leu Pro Lys Glu ser Leu Pro Gin 
450 455 460 

Arg Phe Glu Arg Met Ala Lys Glu cys Pro Glu Ser Pro Ala val val 
465 " 470 475 480 

Cys Asn Asp Lys Val Leu Thr Tyr Ser Glu Leu Asn Gin Lys Ala Asn 
485 490 495 

Gin Leu Ala His Leu Leu lie Asp Gin Gly Ala Lys Pro Glu Thr Phe 
500 505 510 

lie Ala Leu Ala Leu Pro Arg Ser Ala Glu Met Val Val Ser Met Leu 
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515 520 525 

Ala val Leu Lys Ala Gly Ala Ala Tyr Leu Pro lie Asp Pro Asp Tyr 
530 535 540 

Pro Ala Asp Arg lie Glu Tyr Met Leu Asn Asp Ala Gin Pro Leu Leu 
545 550 555 560 

val Met Thr ser Lys Glu Ala Gin Asp Thr lie Gly ser Gin Met Pro 
565 570 575 

Lys Leu lie Leu Asp Glu Gin Thr val Met Glu Lys Met Ser Gly Cys 
580 585 590 

ser Glu Glu Asn Pro Gly Glu Gin His ser Gly Asn Gin Pro Ala Tyr 
595 600 605 

Met lie Tyr Thr Ser Gly ser Thr Gly Arg Pro Lys Gly Val val Val 
610 615 620 

Gin Ala Glu ser Leu Phe Asn Phe Leu Leu ser Met Gin Asp Met Phe 
625 630 635 640 

Ala Leu Asn Gin Asp Asp Arg Leu Leu Ala Val Thr Thr lie Ala Phe 
645 650 655 

Asp lie Ser Ala Leu Glu lie Tyr Leu Pro Leu lie Ser Gly Ser Ala 
660 665 670 

val val Leu Ala Glu Lys Glu Thr val Gin Asp Pro Ser Glu Leu Ala 
675 680 685 

Lys Met lie Glu Thr Tyr Glu lie Thr lie Met Gin Ala Thr Pro Thr 
690 695 700 

Leu Trp His Ala Leu Ala Ser Ser Ala Pro Glu Lys Leu Lys Gly Leu 
705 710 715 720 

Arg Ala Leu Val Gly Gly Glu Ala Leu Gin Ser Ser Leu Ala Arg Gin 
725 730 735 

Leu Gin Gin Leu Ala Cys ser Leu Thr Asn Leu Tyr Gly Pro Thr Glu 
740 745 750 

Thr Thr lie Trp ser Thr Ala Ala Ala Leu Glu Gly Asn Cys Thr Glu 
755 760 765 

Pro Pro Gly lie Gly cys Ala lie Trp Asn Thr Gin Leu Tyr Val Leu 
770 775 780 

Asp Ala Gly Leu Gin Pro val Pro Pro Gly Thr Ala Gly Glu Leu Tyr 
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785 790 795 800 

Val Ala Gly Thr Gly Val Ala Arg Gly Tyr Leu Asn Arg His Ala Leu 
805 810 815 

Thr Ala Glu Arg Phe lie Ala Asn Pro Tyr Gly Pro Pro Gly Ser Arg 
820 825 830 

Met Tyr Arg Thr Gly Asp He Val Arg Trp Arg Glu Asp Gly ser Leu 
835 840 845 

Asp Tyr He Gly Arg Ala Asp His Gin Val Lys lie Arg Gly Phe Arg 
850 855 860 

lie Glu Met Gly Glu lie Glu Ala val Leu Ala Asn His Pro Val Val 
865 870 875 880 

Lys Gin Ala Ala Ala lie Val Arg Glu Asp Gin Pro Gly Asp Pro Arg 
885 890 895 

Leu Phe Ala Tyr Ala Val Pro Ala ser Gly Glu ser Leu Asp Pro Ala 
900 905 910 

Glu Leu Arg Arg Phe Val Gly Glu Thr Leu Pro Asp Tyr Met lie Pro 
915 920 925 

ser Ala Phe val lie Leu Asp Glu Leu Pro Leu Thr Pro Asn Gly Lys 
930 935 940 

Leu Asp Arg Lys ser Leu Pro Ala Pro Ala val Ser Met His Thr Gly 
945 950 955 960 

Gly Arg Glu Pro Arg Thr Pro Gin Glu Glu lie Leu Cys Asp Leu Phe 
y 965 970 975 

Ala Glu val Leu Gly val Pro Arg Val Ser lie Asp Asp Ser Phe Phe 
980 985 990 

Asp Leu Gly Gly His Ser Leu Leu Ala Gly Arg Leu val Gly Arg lie 
995 1000 1005 

Arg Glu Met Leu Gly val Glu Leu Gly lie Gly Arg Leu Phe Asp 
1010 1015 1020 

Glu Pro Thr Ala Ala Gly Leu Ala Lys Gin Leu Asp Gin Ala Gin 
1025 1030 1035 

ser Ala Arg Pro Ala Leu Arg Lys Arg Glu Arg Arg Lys Glu lie 
1040 1045 1050 

Pro Leu ser Phe Ala Gin Arg Arg Leu Trp Phe Leu His cys Leu 
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1055 1060 1065 

Glu Gly Pro ser pro Thr Tyr Asn lie Pro Val val val His Leu 
1070 1075 1080 

Thr Gly Asp Leu Asp Gin Lys Ala Leu Ala Ala Ala Leu Gly Asp 
1085 1090 1095 

Val Ala Thr Arg His Glu Pro Leu Arg Thr lie Phe Pro Asp Gin 
1100 1105 1110 

Gin Gly Thr Thr His Gin Leu lie Leu Glu Glu Asp Gin Ser Arg 
1115 1120 1125 

Pro Glu Leu Thr Val Ser His val Ser Glu His Glu Leu Glu Lys 
1130 1135 1140 

Val Leu Ala Glu Ala val Arg His Arg Tyr His Leu Glu Lys Glu 
1145 1150 1155 

pro Pro Phe Arg Ala Gin Leu Phe val Leu Gly Pro Asp Lys Phe 
1160 1165 1170 

val Leu Leu Leu Leu Leu His His Met lie Gly Asp Gly Trp Ser 
1175 1180 1185 

Leu Met Pro Leu Thr Arg Asp Leu Glu Thr Ala Tyr Asn Ala Arg 
1190 1195 1200 

Leu Gin Gly Glu Ala Pro Val Trp Glu Pro Leu Ser He Gin Tyr 
1205 1210 1215 

Ala Asp Tyr Ala val Trp Gin Glu Tyr Leu Leu Gly ser Glu Asn 
1220 1225 1230 

Asn Pro Asp ser Leu lie Ala Lys Gin Leu Glu Tyr Trp ser Lys 
1235 1240 1245 

Ala Leu Glu His Leu Pro Asp Gin Leu Glu Leu Pro Thr Asp His 
1250 1255 1260 

Pro Arg Pro Ser Glu Ser ser Tyr Arg ser Gly Thr He Asp Leu 
1265 1270 1275 

Ser He Asp Glu Gin Leu His Gly Arg Leu Phe Asp Leu ser Arg 
1280 1285 1290 

ser Thr Gly val ser Met Phe Met lie Leu Gin ser Ala Leu Ala 
1295 1300 1305 

Ala Leu Leu Thr Arg Leu Gly Ala Gly His Asp lie Pro Leu Gly 

Page 25 



WO 03/087142 PCT/DK03/00199 

10297.204.ST25.txt 
1310 1315 1320 

ser Pro lie Ala Gly Arg Asn Asp Asp Ala Leu Gly Glu lie Val 
1325 1330 1335 

Gly Leu Phe Val Asn Thr Leu val Leu Arg Thr Asp Thr Ser Gly 
1340 1345 1350. 

Asn Pro Ser Phe Arg Glu Leu Leu Asn Arg Val Arg Lys val Asn 
1355 1360 1365 

Leu Ala Ala Tyr Glu His Gin Asp Leu Pro Phe Glu Arg Leu Val 
1370 1375 1380 

Glu val Leu Asn Pro Arg Arg Ser Arg Ala Arg His Pro Leu Phe 
1385 1390 1395 

Gin lie Met Leu Ala Phe Gin Asn Thr Pro Glu Pro Glu Leu Asp 
1400 1405 1410 

Leu Ser Gly Leu Lys Ser Asp lie Glu lie Arg Ser val Gly Ala 
1415 1420 1425 

Ala Lys Phe Asp Leu Thr lie Glu Leu Arg Glu His Arg Lys Ala 
1430 1435 1440 . 

Asp Gly Thr Pro Ala Gly lie Gly Gly Phe Leu Glu Tyr ser Thr 
1445 1450 1455 

Asp Leu Phe Glu Arg Asn Thr val Gin Thr Leu Ala Glu Arg Leu 
1460 1465 1470 

val Arg Leu Leu Asp Ser Ala Ala Asp Asp Pro Asp Gin Pro lie 
1475 1480 1485 

Glu Lys Leu Asp lie Leu Leu Pro Ala Glu Arg Glu Asn Met Leu 
1490 1495 1500 

Ala Asp Trp Ser Lys Ser Ser Asn Ser lie Pro cys ser Ser Leu 
1505 1510 1515 

Pro Val Leu Phe Glu Lys Gin Ala Ala Lys Asp Pro Glu Ala Val 
1520 1525 1530 

Ala Val lie cys Glu Asn Asn Ala Leu Thr Tyr Gly Glu Leu Asn 
1535 1540 1545 

Lys Arg Ala Asn Arg Leu Ala His Leu Leu lie Ala Lys Gly Val 
1550 1555 1560 

Gly Pro Glu Gin Phe Ala Ala Leu Ala Leu Pro Arg ser Leu Asp 
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1565 1570 1575 

Met val val Gly Leu Leu Ala val Leu Lys Ala Gly Ala Ala Tyr 
1580 1585 1590 

Val Pro Leu Asp Pro Asp Tyr Pro Ala Glu Arg lie Ala Phe Met 
1595 1600 1605 

Leu Asn Asp Ala His Pro val Cys lie val Thr ser ser Ala val 
1610 1615 • 1620 

Glu ser Asn Leu ser val Pro Gly ser val Glu Arg lie val Leu 
1625 1630 1635 

Asp Asp Pro cys lie Gin Glu Glu Leu Lys Gly Cys Ala Ala Ala 
1640 1645 1650 

Asn Pro Cys Asp Ala Asp Arg Thr Ala Pro Leu Leu Pro Leu His 
1655 1660 1665 

Pro Ala Tyr val lie Tyr Thr Ser Gly. ser Thr Gly Lys Pro Lys 
1670 1675 1680 

Gly val val val Pro His Gin Asn Val Val Arg Leu Phe Gly Ala 
1685 1690 1695 

Thr Asp Gin Trp Phe His Phe Gly Ala Asp Asp val Trp Thr Met 
1700 1705 1710 

Phe His ser Tyr Ala Phe Asp Phe ser val Trp Glu lie Trp Gly 
1715 1720 1725 

Ala Leu Leu Asn Gly Gly Arg Leu lie Val val Pro His Thr lie 
1730 1735 1740 

Ser Arg Ser Pro Ala Glu Phe Leu Asn Leu Leu val Arg Glu Gly 
1745 1750 1755 

val Thr val Leu Asn Gin Thr Pro ser Ala Phe Tyr Gin Leu Met 
1760 1765 1770 . 

Gin Ala Asp Arg Asp Asn Ala Glu Thr Gly Lys Leu Leu Ser Leu 
1775 1780 1785 

Arg Phe lie lie Phe Gly Gly Glu Ala Leu Glu Leu Lys Arg Leu 
1790 1795 1800 

Glu Asp Trp Tyr Glu Arg His Pro Asp His Phe Pro Arg Leu lie 
1805 1810 1815 

Asn Met Tyr Gly lie Thr Glu Thr Thr Val His val Ser Tyr He 
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1820 1825 1830 

Ser Leu Asp Gin Gin Thr Ala Ala Leu Gin Ala Asn ser Leu lie 
1835 1840 1845 

Gly Gin Gly lie Pro Asp Leu Gly val Tyr val Leu Asp Glu Tyr 
' 1850 1855 I860 

Leu Glu Pro val Pro Pro Gly val Thr Gly Glu Met Tyr Val ser 
1865 1870 1875 

Glv Gly Gly Leu Ala Arg Gly Tyr Leu Gly Arg Pro Asp Leu Thr 
1880 1885 1890 

Ala Asp Arg Phe val Ala Asp Pro Phe Gly Pro Pro Gly Thr Arg 
1895 1900 1905 

Met Tyr Arg Thr Gly Asp Leu Ala Arg Arg Arg Gin Asp Gly ser 
1910 1915 1920 

Leu Asp Tyr Met Gly Arg Ala Asp Gin Gin lie Lys lie Arg Gly 
1925 1930 1935 

Phe Arg lie Glu Leu Gly Glu lie Glu Ala Val Leu Val Arg His 
1940 1945 1950 

His Arg val Asn Gin Ala Ala Val val Val Arg Glu Gly Gin Pro 
1955 I960 1965 

Gly Asp Lys Arg Leu lie Ala Tyr val val Pro Ala ser Glu Glu 
1970 1975 1980 

Glu Thr Asp Pro Ala Glu Leu Arg Arg Phe Ala Ala Gly Thr Leu 
1985 1990 1995 

Pro Glu Tyr Met val Pro ser Ala Phe Val Lys lie Ser Glu Leu 
2000 2005 2010 

Pro Leu Thr Pro Asn Gly Lys Leu Asp Arg Lys Ala Leu Pro Glu 
2015 2020 2025 

pro Asp Phe Ala Ala Ala Val Lys Gly Arg Gly Pro Arg Thr Pro 
2030 2035 2040 

Gin Glu Glu lie Leu cys Asp Leu phe Ser Glu lie Leu Asn Ala 
2045 2050 2055 

Pro Arg Val Gly lie Asp Asp Gly Phe Phe Glu Leu Gly Gly His 
2060 2065 2070 

Ser Leu Leu Ala Val Gin Leu Met ser Arg lie Arg Glu Ala Leu 
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2075 2080 2085 

Gly Val Glu Leu Gly lie Gly Asp Leu Leu Glu Ala Pro Thr Val 
2090 2095 2100 

ser Gly Leu Ala Glu Arg Leu Glu Ser Gly Gly Arg Gin ser Ala 
2105 2110 2115 

Leu Asp Val Met Leu Pro Leu Arg Thr Gly Gly Ser Gin Asp Pro 
2120 2125 ^ 2130 

Leu Phe Cys val His Pro Ala Gly Gly Leu ser Trp cys Tyr Ala 
2135 2140 2145 

Gly Leu Met Thr Ala Leu Gly Lys Glu Tyr Pro lie Tyr Gly Leu 
2150 2155 2160 

Gin Ala Arg Gly lie Ala Arg Gin Glu Glu Leu Pro Asp Thr Leu 
2165 2170 2175 

Asp Asp Met Ala Ala Asp Tyr lie Arg His lie Arg Thr lie Gin 
2180 2185 2190 

Pro Thr Gly Pro Tyr Arg Leu Leu Gly Trp Ser Leu Gly Gly Asn 
2195 2200 2205 

Val Val His Ala lie Ala Thr Gin Leu Gin Glu Gin Gly Glu Asp 
2210 2215 2220 

lie ser Leu Leu Val Met Leu Asp Ala Tyr Pro Asn His Phe Leu 
2225 2230 2235 

Pro lie Lys Asp Ala Pro Asp Glu Gin Glu Ala Leu lie Ala Leu 
2240 2245 2250 

Leu Ala Leu Gly Gly Tyr Asp Pro Asp Ser Leu Asp Gly Ala Pro 
2255 2260 2265 

Leu Asn Leu ser Ser Ala lie Asp lie Leu Arg Arg Asp Gly Ser 
2270 2275 2280 

Ala Leu Ala Ser Leu Asp Glu Ala Ala lie Leu Asn Leu Lys Glu 
2285 2290 2295 

Thr Tyr val Asn Ser Val Arg lie Leu ser Glu Tyr Lys Pro Arg 
2300 2305 2310 

val Phe His Gly Asp lie Leu Phe Phe Lys ser Thr val lie Pro 
2315 2320 2325 

Glu Trp Phe Asp Pro lie Asp Pro Glu ser Trp Leu Pro Tyr Leu . 
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2330 2335 2340 

Asn Gly Asn He Asp He His Asp Met Asp Cys Arg His Lys Asp 
2345 2350 2355 

Leu cys Gin Pro Glu Pro Leu Ala Glu lie Gly Arg Arg Val Ser 
2360 2365 2370 

Glu Lys Leu Asp Asp Leu Lys Lys Asp Thr Asp Lys 
2375 2380 2385 

<210> 9 

<211> 1000 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (321) . . (998) 

<400> 9 

ttccgatcca tatcatgaaa gtgaagggtg ggataaatgt atactctact tcgaacacgc 60 

ttcggaagct aaagcagagc ggaaacgaag tccgatcttt aaaggcgtac gaacgcagtc 120 

gatcttaagc gtcatacgca aactccgtcg cgactaggtt cggaccgcag caatgagccc 180 

tggaaggtag ctgatgcttc aatttggccg gttgtccgca gctgatgggg tatgcatgag 240 

tcagcggggg ttcaaaagtc tgaggatgcc tttatttaaa tgtgtacgca cccgaagagg 300 

cggacgggga tctgcctgtt atg gtg tgg att cat ggg ggc get ttt tat cgc 
" ~ ~ Met val Trp lie His Gly Gly Ala Phe Tyr Arg 

1 5 10 

ggc gec gga agt gaa ccg etc tat gac ggg act cag ctt gca aag cag 
Gly Ala Gly ser Glu Pro Leu Tyr Asp Gly Thr. Gin Leu Ala Lys Gin 
15 20 25 

gga aag gtg ate gtg gtc acc ate aat tat cgc etc ggt ccg ttc gat 
Gly Lys val lie Val val Thr lie Asn Tyr Arg Leu Gly Pro Phe Gly 
30 35 40 

ttt ttg cat eta tec tea att gat gat tec tac age age aat ctt ggc 
Phe Leu His Leu ser Ser lie Asp Asp Ser Tyr Ser Ser Asn Leu Gly 
45 50 55 

ctg ctg gat caa ate gcg get etc gag tgg gtg aaa gac aat ate get 
Leu Leu Asp Gin lie Ala Ala Leu Glu Trp val Lys Asp Asn lie Ala 
60 65 70 75 

ttc ttt ggc gga gac cgt cat cac att acg gtt ttt gga gag teg gcg 
Phe Phe Gly Gly Asp Arg His His lie Thr val Phe Gly Glu ser Ala 
80 85 90 

gga teg atg age ate get teg ctt ttg gcg atg ccg aaa gca aag ggg 
Gly ser Met Ser lie Ala ser Leu Leu Ala Met Pro Lys Ala Lys Gly 
95 100 105 

ctt ttt caa cag gee att atg gaa age ggg get tec gca act atg tec 
Leu Phe Gin Gin Ala lie Met Glu Ser Gly Ala ser Ala Thr Met Ser 
110 115 120 
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401 



449 



497 



545 



593 



641 
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gat aag ctt gcg aaa get gca gca gaa aga ttc tta agg att etc gat 737 
Asp Lys Leu Ala Lys Ala Ala Ala Glu Arg Phe Leu Arg lie Leu Asp 
125 130 135 



att gat cat cat cat ctg gag cgc ctt cat gat gta tct gat caa gaa 
He Asp His His His Leu Glu Arg Leu His Asp val Ser Asp Gin Glu 
140 145 150 155 

ctt ctt gaa gee gee gat cag ctg cgc act tta atg gga gaa aat att 
Leu Leu Glu Ala Ala Asp Gin Leu Arg Thr Leu Met Gly Glu Asn He 
160 165 170 

ttt gaa ttg att ttt ctg cct gcg ctt gac gaa aaa acc ttg ccg ctg 
Phe Glu Leu lie Phe Leu Pro Ala Leu Asp Glu Lys Thr Leu Pro Leu 
175 180 185 

aag ccg gag gtc gec gtc gca aaa ggc gcg gca aaa gag ate aat eta 
Lys Pro Glu val Ala val Ala Lys Gly Ala Ala Lys Glu lie Asn Leu 
190 195 200 

tta ate gga acc aaa ccc gtg atg aag gcg tct gtt ttt tec tct gat 
Leu lie Gly Thr Lys Pro val Met Lys Ala ser val Phe Ser Ser Asp 
205 210 215 

teg aaa ctt get gag age aat ag 
Ser Lys Leu Ala Glu ser Asn 
220 225 

<210> 10 

<211> 226 

<212> PRT 

<213> Bacillus licheniforrms 

<400> 10 

Met Val Trp lie His Gly Gly Ala Phe Tyr Arg Gly Ala Gly ser Glu 
1 5 10- 15 

pro Leu Tyr Asp Gly Thr Gin Leu Ala Lys Gin Gly Lys val lie val 
20 25 30 

Val Thr lie Asn Tyr Arg Leu Gly Pro Phe Gly Phe Leu His Leu Ser 
35 40 45 

Ser lie Asp Asp Ser Tyr ser ser Asn Leu Gly Leu Leu Asp Gin lie 
50 55 60 

Ala Ala Leu Glu Trp val Lys Asp Asn lie Ala Phe Phe Gly Gly Asp 
65 70 75 80 

Arg His His He Thr Val Phe Gly Glu ser Ala Gly Ser Met Ser He 
85 90 95 

Ala ser Leu Leu Ala Met Pro Lys Ala Lys Gly Leu Phe Gin Gin Ala 
100 105 110 

lie Met Glu ser Gly Ala ser Ala Thr Met Ser Asp Lys Leu Ala Lys 
115 120 125 



785 



833 



881 



929 



977 



1000 
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Ala Ala Ala Glu Arg Phe Leu Arg lie Leu Asp He Asp His His His 
130 135 140 

Leu Glu Arg Leu His Asp val Ser Asp Gin Glu Leu Leu Glu Ala Ala 
145 150 155 160 

Asp Gin Leu Arg Thr Leu Met Gly Glu Asn He Phe Glu Leu lie Phe 
165 170 175 

Leu Pro Ala Leu Asp Glu Lys Thr Leu Pro Leu Lys Pro Glu val Ala 
180 185 190 

Val Ala Lys Gly Ala Ala Lys Glu lie Asn Leu Leu lie Gly Thr Lys 
195 200 205 

Pro val Met Lys Ala ser val Phe ser Ser Asp ser Lys Leu Ala Glu 
210 215 220 

Ser Asn 
225 

<210> 11 
<211> 2506 
<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (501) . . (2006) 
<400> 11 

ctctaatagc ttcgctttga ttgttgtatt atttattttg ctgatcattg tgggctccgc. 60 

ttttgtaaag tattaattca ttcgcgcacg aagccttctt ccgaaaaact gcaggttcat 120 

atcgaaaggc gctccgcttt tcatatgagc ctgttttttt gtaatttaaa aagaatttat 180 

ttccacaata acaaaaaatg tttataatag gataggctct gagctgacgg ctgacggcgc 240 

tcggaaataa aaactctccc acaaatgaaa cttttataca acattttcgt cttatactgt 300 

tgttaaggca attcaataac ggaaaggaaa agatcaatgt taaataagct aagaatgttg 360 

tatgaaaaaa caacaatgaa gtggctgctc aacacttcct attactttct cattctggtg 420 

ctgctgtttt taatttacgg attccataca gcaaatacag gttcatatat ttataatgac 480 

ttttaatgga gaagaaaaca atg aaa ctg att gaa aca att aaa aaa tac gcg 533 
" ~ ~ Met Lys Leu lie Glu Thr lie Lys Lys Tyr Ala 

1 5 10 

caa aca caa ccc gat acc ctt get ttt gtq aat gaa gaa gaa aag ctg 581 
Gin Thr Gin Pro Asp Thr Leu Ala Phe val Asn Glu Glu Glu Lys Leu 
15 20 25 

aca tac gga gag ctt tgg tea caa tct gag cgc ctt gec gca agg att 629 
Thr Tyr Gly Glu Leu Trp Ser Gin Ser Glu Arg Leu Ala Ala Arg lie 
30 35 40 

caa age gaa get tta aca gat get tct ccg ate att gtc tac gga cat 677 
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Gin ser Glu Ala Leu Thr Asp Ala Ser Pro lie lie val Tyr Gly His 
45 50 55 

atg aaa ccg gtt atg gcg gtt tec ttc ctg get tgt gta aaa gec ggg 725 

Met Lys Pro val Met Ala Val Ser Phe Leu Ala Cys val Lys Ala Gly 
60 65 70 75 

cat ccg tac att cca gtt gac gta teg att ccg gca gac egg att ctg 773 

His Pro Tyr lie Pro val Asp val ser lie Pro Ala Asp Arg lie Leu 
80 85 90 

aaa ate ate aac agt tea aaa gee gag ctt ctg etc aat aat tea ggc 821 

Lys lie lie Asn ser Ser Lys Ala Glu Leu Leu Leu Asn Asn Ser Gly 

95 100 105 



act teg gtt gac acg gga gat gec etc att tec gta gtg gaa ccg ggc 
Thr ser val Asp Thr Gly Asp Ala Leu lie Ser val val Glu Pro Gly 
110 115 120 

gtt ctt gaa gga gac ggg gtg ccg gag aca gat ccc gga cgc tgg gta 
val Leu Glu Gly Asp Gly val Pro Glu Thr Asp Pro Gly Arg Trp val 
125 130 135 

cat ggg gaa gat act ttt tac att ate tac aca tec gga age acg gga 
His Gly Glu Asp Thr Phe Tyr lie lie Tyr Thr ser Gly Ser Thr Gly 
140 145 150 155 



tgc ctg cag tec gga ggc ace tta tgg acg gtt acg aaa gac atg att 
cys Leu Gin ser Gly Gly Thr Leu Trp Thr Val Thr Lys Asp Met lie 
205 210 215 



gga gaa acg ctt cct gcg tea gtc gee aga cag ctt aaa gaa aga ttt 
Gly Glu Thr Leu Pro Ala Ser Val Ala Arg Gin Leu Lys Glu Arg Phe 
270 275 280 



869 



917 



965 



aat cca aaa ggc gtg caa ate tea gec gat aac ctt cag age ttc aca 1013 

Asn Pro Lys Gly Val Gin lie Ser Ala Asp Asn Leu Gin ser Phe Thr 
160 165 170 

gat tgg ate acg aat gac ttt ccg gtg gaa age ggc caa gtg ttc tta 1061 

Asp Trp lie Thr Asn Asp Phe Pro val Glu ser Gly Gin val Phe Leu 
175 180 185 

aat caa gee ccg ttt tec ttt gat tta teg gta atg gac ctt tat ccg 1109 

Asn Gin Ala Pro Phe Ser Phe Asp Leu ser val Met Asp Leu Tyr Pro 

190 195 200 



1157 



aat egg ccg aaa eta ttg ttt gaa gca ctg aaa cag tec aac gtc aac 1205 

Asn Arg Pro Lys Leu Leu Phe Glu Ala Leu Lys Gin ser Asn val Asn 
220 225 230 235 

gtc tgg aca teg acg cct tea ttc gca caa atg tgc ttg atg gat ccg 1253 

val Trp Thr ser Thr Pro Ser Phe Ala Gin Met Cys Leu Met Asp Pro 

240 245 250 

tct tat teg gaa gag ctg ctt ccg gag ctg age ttg ttt atg ttc tgc 1301 

ser Tyr ser Glu Glu Leu Leu Pro Glu Leu Ser Leu Phe Met Phe Cys 

255 260 265 



1349 



cca aag get cgt gtt ttt aac aca tac ggc ccg ace gaa gcg ace gtt 1397 

pro Lys Ala Arg val Phe Asn Thr Tyr Gly Pro Thr Glu Ala Thr val 
285 290 295 

gee gtc act tec ate gaa gta aca gac gac gta tta aac aag tat tct 1445 

Ala Val Thr Ser lie Glu val Thr Asp Asp val Leu Asn Lys Tyr Ser 
300 305 310 315 

tct ctt ccc gtc ggt tct gaa aag ccc gaa acc gaa ate gta ate ate 1493 
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ser Leu Pro Val Gly Ser Glu Lys Pro Glu Thr Glu lie val lie lie 
320 325 330 



aat gaa gac gga aaa gcc gtc caa gac ggg gaa aaa ggc gag ate ata 

Asn Glu Asp Gly Lys Ala Val Gin Asp Gly Glu Lys Gly Glu lie lie 

335 340 345 

att acc gga gca age gtc age aaa ggc tat tta ggc gaa aaa gcg ctg 

He Thr Gly Ala Ser Val ser Lys Gly Tyr Leu Gly Glu Lys Ala Leu 

350 355 360 

acg gaa aaa gcg ttt ttc tct tac aac ggc tec cct get tac cgc acc 

Thr Glu Lys Ala Phe Phe Ser Tyr Asn Gly Ser Pro Ala Tyr Arg Thr 

365 370 375 

ggt gac gca ggt tac aaa gaa aac ggc cag etc ttc ttc etc gga aga 

Gly Asp Ala Gly Tyr Lys Glu Asn Gly Gin Leu Phe Phe Leu Gly Arg 

380 385 390 395 

etc gat ttc caa ate aaa ctg cac ggc tac egg att gag ctt gaa gaa 

Leu Asp Phe Gin lie Lys Leu His Gly Tyr Arg lie Glu Leu Glu Glu 

400 405 410 

ate gaa tat cag ate aat cag tec cga tat gtg cag teg gca gtc gtt 

lie Glu Tyr Gin lie Asn Gin ser Arg Tyr Val Gin Ser Ala Val Val 

415 420 425 



1541 



1589 



1637 



1685 



1733 



1781 



att cca ttc tac cgc gag gag aaa ate gag tat ctg ate gcc atg att 1829 
lie Pro Phe Tyr Arg Glu Glu Lys lie Glu Tyr Leu lie Ala Met lie 
430 435 440 

gtg cct gcc gaa cac gat ttc gaa aag gaa tac cag tta acc age gcg 1877 
val Pro Ala Glu His Asp Phe Glu Lys Glu Tyr Gin Leu Thr Ser Ala 
445 450 455 

att aag aaa gat ttg ggc age aag ctg ccg gcc tat atg att ccg aga 1925 
lie Lys Lys Asp Leu Gly Ser Lys Leu Pro Ala Tyr Met lie Pro Arg 
460 465 470 475 

aaa ttc atg tat caa aaa gag att ccg atg aca gca aac ggt aaa ate 1973 
Lys Phe Met Tyr Gin Lys Glu lie Pro Met Thr Ala Asn Gly Lys lie 
480 485 490 

gac cgc aag aga tta aaa gaa gag gta acc gta tgacgectta tggttcattt 2026 
Asp Arg Lys Arg Leu Lys Glu Glu val Thr val 
495 500 

cttttcttca ttatattagg aattttactg gcgccgacca teattctegg actgaaegga 2086 

aaaagcttcc gcttatataa tatggcggtt tccgttctgg ttctggcgct tattttttcg 2146 

aacagcctgc aegggctgat catgctgtgc ctgtttacgc tttggcagac ggttctgatc 2206 

aaaggctata tcgcttaccg tetaaaageg aacageggea tegtattttg tetggctgea 2266 

gcagcttcta tcctgcctct ggcactgtca aagctgctgc cgtttttcgc cgttgacaac 2326 

tgggcaacat ttctcggaat ctegtattta acttttaaag gggttcagct catcattgaa 2386 

acccgcgacg gtctcattaa aaagcagctc ccaatcagca gaetgettta ctttattctc 2446 

ttttttccaa ccatctcgtc aggtccgatc gacaggtacc gccgttttga aaaagacgat 2506 

<210> 12 
<211> 502 
<212> PRT 

<213> Bacillus licheniformi s 
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<400> 12 

Met Lys Leu lie Glu Thr lie Lys Lys Tyr Ala Gin Thr Gin pro Asp 
1 5 10 15 

Thr Leu Ala Phe val Asn Glu Glu Glu Lys Leu Thr Tyr Gly Glu Leu 
20 25 30 

Trp Ser Gin Ser Glu Arg Leu Ala Ala Arg lie Gin Ser Glu Ala Leu 
35 40 45 

Thr Asp Ala Ser Pro lie lie val Tyr Gly His Met Lys Pro val Met 
50 55 60 

Ala Val Ser Phe Leu Ala Cys val Lys Ala Gly His Pro Tyr lie Pro 
65 70 75 80 

Val Asp Val ser lie Pro Ala Asp Arg lie Leu Lys lie lie Asn Ser 
85 90 95 

ser Lys Ala Glu Leu Leu Leu Asn Asn ser Gly Thr Ser Val Asp Thr 
100 105 110 

Gly Asp Ala Leu lie ser Val Val Glu Pro Gly val Leu Glu Gly Asp 
115 120 125 

Gly val Pro Glu Thr Asp Pro Gly Arg Trp Val His Gly Glu Asp Thr 
130 135 140 

Phe Tyr lie lie Tyr Thr ser Gly ser Thr Gly Asn Pro Lys Gly Val 
145 150 155 160 

Gin lie ser Ala Asp Asn Leu Gin Ser Phe Thr Asp Trp lie Thr Asn 
165 170 175 

Asp Phe Pro Val Glu Ser Gly Gin Val Phe Leu Asn Gin Ala Pro Phe 
180 185 190 

Ser Phe Asp Leu ser Val Met Asp Leu Tyr Pro Cys Leu Gin Ser Gly 
195 200 205 

Gly Thr Leu Trp Thr val Thr Lys Asp Met lie Asn Arg Pro Lys Leu 
210 215 220 

Leu Phe Glu Ala Leu Lys Gin Ser Asn val Asn val Trp Thr Ser Thr 
225 230 235 240 

Pro ser Phe Ala Gin Met Cys Leu Met Asp Pro Ser Tyr ser Glu Glu 
245 250 255 

Leu Leu Pro Glu Leu ser Leu Phe Met Phe Cys Gly Glu Thr Leu Pro 
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260 265 270 

Ala Ser Val Ala Arg Gin Leu Lys Glu Arg Phe Pro Lys Ala Arg Val 
275 280 285 

Phe Asn Thr Tyr Gly Pro Thr Glu Ala Thr Val Ala Val Thr Ser lie 
290 295 300 

Glu val Thr Asp Asp Val Leu Asn Lys Tyr Ser Ser Leu Pro Val Gly 
305 310 315 320 

Ser Glu Lys Pro Glu Thr Glu lie val lie lie Asn Glu Asp Gly Lys 
325 330 335 

Ala val Gin Asp Gly Glu Lys Gly Glu He lie lie Thr Gly Ala Ser 
340 345 350 

val ser Lys Gly Tyr Leu Gly Glu Lys Ala Leu Thr Glu Lys Ala Phe 
355 ^ 360 365 

Phe Ser Tyr Asn Gly ser Pro Ala Tyr Arg Thr Gly Asp Ala Gly Tyr 
370 375 380 

Lys Glu Asn Gly Gin Leu Phe Phe Leu Gly Arg Leu Asp Phe Gin lie 
385 390 395 400 

Lys Leu His Gly Tyr Arg lie Glu Leu Glu Glu lie Glu Tyr Gin lie 
405 410 415 

Asn Gin Ser Arg Tyr Val Gin ser Ala Val val lie Pro Phe Tyr Arg 
420 425 430 

Glu Glu Lys lie Glu Tyr Leu lie Ala Met He val Pro Ala Glu His 
435 440 445 

Asp Phe Glu Lys Glu Tyr Gin Leu Thr Ser Ala lie Lys Lys Asp Leu 
450 455 460 

Gly Ser Lys Leu Pro Ala Tyr Met lie Pro Arg Lys Phe Met Tyr Gin 
465 470 475 480 

Lys Glu lie Pro Met Thr Ala Asn Gly Lys lie Asp Arg Lys Arg Leu 
485 490 495 

Lys Glu Glu Val Thr Val 
500 

<210> 13 
<211> 11740 
<212> DNA 

<213> Bacillus licheniformis 
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<220> 
<221> CDS 

<222> C501) . . C11240) 
<400> 13 

tttttttaat attttaatat actctttatc taagatttgg aattttttgc gggtttaaac 60 

gatttttttc gttttcccgc atattttttt gtcaatttcg ggatcgcgca ttaacattca 120 

tgtacaacat tcggtatccc gcatgaaact tttcacctat ttttcggtga aaaaaacaaa 180 

attttcattt aaagtgaact gtgagcagaa aatgaattta tatcaagaaa agcagataaa 240 

ggcaaacctg cggaaacgca gggacgcaaa gccatggcct aaggtgctga cggtgctacg 300 

gttgacaggt tgccgaataa acagggagtt cgcccgtttt tattcgggcg ggctcttttc 360 

tttttatttc caatataatg ttttattgga aacgacaaat ctgtgacagc gtttttcgct 420 

catcgcaaaa ccgcaacatt gcattgcggc ttggctgttc gcatcgtcat acataacaag 480 

agataaagga ggaataaaga atg gga aac aca ttt tac ccg ctg aca cat get 533 

1 5 10 

caa agg cga att tgg tac acg gaa aag ttc. tat ccc ggt aca agt gtt 581 
Gin Arg Arg He Trp Tyr Thr Glu Lys Phe Tyr Pro Gly Thr Ser Val 
15 ' 20 25 

tea aat ttg age ggc ttt gga aaa tta aaa tct gca tec gga ate gat 
ser Asn Leu ser Gly Phe Gly Lys Leu Lys ser Ala ser Gly He Asp 
30 35 40 

tec ggg tta ttg act gaa gcg att cgc aag ttt gtt cgt acg aat gac 677 
ser Gly Leu Leu Thr Glu Ala lie Arg Lys Phe val Arg Thr Asn Asp 
45 50 55 

acg atg cga ttc agg ctg atg ttt gaa gga gag gat gag ccg aag cag 725 
Thr Met Arg Phe Arg Leu Met Phe Glu Gly Glu Asp Glu Pro Lys Gin 
60 65 70 75 

tat ata gcg gaa gac gaa cct ttc caa att gaa tat ttt gat get tea 773 
Tyr He Ala Glu Asp Glu Pro Phe Gin lie Glu Tyr Phe Asp Ala ser 
80 85 90 

gaa age gga gga gca gac ggc gtt ctt aaa tgg gga caa get gag gcg 821 
Glu ser Gly Gly Ala Asp Gly val Leu Lys Trp Gly Gin Ala Glu Ala 
95 100 105 

cgc egg ccc ctg cct ttg tat gac agt ccg ctg ttt aaa ttt gee gtt 869 
Arg Arq pro Leu Pro Leu Tyr Asp ser Pro Leu Phe Lys Phe Ala val 
110 115 120 

gtt cgc att agt gaa gaa gaa age tgg ttt ttt gca aaa gtt cat cat 917 
val Arg lie Ser Glu Glu Glu Ser Trp Phe Phe Ala Lys val ms ms 
125 130 135 

ate att tec gac ggc att tct atg acg ate eta ggc aac egg att aca 965 
lie lie Ser Asp Gly He Ser Met Thr lie Leu Gly Asn Arg lie Thr 
140 145 150 155 

gat att tat ttg aag ctt gee aaa ggg gaa ace gac ctt gaa cct gta 1013 
Asp He Tyr Leu Lys Leu Ala Lys Gly Glu Thr Asp Leu Glu Pro val 
160 165 170 



629 



cag tea tea ttt acg gaa cat ate cag age gaa ttg gag tat gaa aat 
Gin ser ser Phe Thr Glu His lie Gin Ser Glu Leu Glu Tyr Glu Asn 
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175 180 185 

teg aag cgt ttc cag aag gat aaa gca tat tgg aac gca caa tat gaa 1109 
Ser Lys Arg Phe Glri Lys Asp Lys Ala Tyr Trp Asn Ala Gin Tyr Glu 
190 195 200 

gcg att ccg gag ccc gta teg tta aaa gcg age gat acg tat cag ate 1157 
Ala lie Pro Glu Pro Val ser Leu Lys Ala ser Asp Thr Tyr Gin lie 
205 210 215 

caa ttg gat gca gee cgc ttt tea aaa gag att tec cct gac ctg tat 1205 
Gin Leu Asp Ala Ala Arg Phe Ser Lys Glu lie ser Pro Asp Leu Tyr 
220 225 230 235 

aaa aaa att caa acg tat tgt aat gaa cac aac ate agt gta etc tec 1253 
Lys Lys lie Gin Thr Tyr Cys Asn Glu His Asn lie ser Val Leu Ser 
240 245 250 

ctg ttc eta tec att ctg cac ate tat atg cac egg gta acc gga caa 1301 
Leu Phe Leu Ser lie Leu His lie Tyr Met His Arg val Thr Gly Gin 
255 260 265 

aaa gac gtc gtt etc gga aca ttt atg ggt aac egg aca aat gca aaa 
Lys Asp Val val Leu Gly Thr Phe Met Gly Asn Arg Thr Asn Ala Lys 
270 275 280 

gaa aaa cag atg etc ggg atg ttt gtg teg acg att ccg atg aaa gee 
Glu Lys Gin Met Leu Gly Met Phe Val ser Thr lie Pro Met Lys Ala 
285 290 295 

tec att gaa gta cac caa gac ttt agt gca ttt gtg cag gaa aga atg 
Ser lie Glu val His Gin Asp Phe ser Ala Phe val Gin Glu Arg Met 
300 305 310 315 

aag gac cag ctg aaa ate att egg cat caa aag tat ccg tac aat ctg 1493 
Lys Asp Gin Leu Lys lie lie Arg His Gin Lys Tyr Pro Tyr Asn Leu 
320 325 330 

ctg att aat gat ttg egg gaa aga cag ccg cat gtc age aaa ttg ttc 1541 
Leu lie Asn Asp Leu Arg Glu Arg Gin Pro His val Ser Lys Leu Phe 
335 340 345 

gee gtc tea ctg gaa tat cag gtt atg caa tgg cag caa aaa gaa acg 1589 
Ala val Ser Leu Glu Tyr Gin val Met Gin Trp Gin Gin Lys Glu Thr 
350 355 360 



gtg teg ttt ctt acc gag ccg att ttc age ggc agt gaa gta aac gat 
Val Ser Phe Leu Thr Glu Pro lie Phe Ser Gly Ser Glu val Asn Asp 
365 370 375 

att tec att cat gtg aaa gag aga tgg gat acc ggg acg ctt gcg att 
lie Ser lie His val Lys Glu Arg Trp Asp Thr Gly Thr Leu Ala lie 
380 385 390 395 

gat ttt gat tac agg gag gag ctt ttt act teg gaa gaa atg gee gtg 
Asp Phe Asp Tyr Arg Glu Glu Leu Phe Thr Ser Glu Glu Met Ala val 
400 405 410 



1349 



1397 



1445 



1637 



1685 



1733 



tta tat gaa egg ctg atg acg ctg ctt gaa gat gee ctg ctg tct ccg 1781 

Leu Tyr Glu Arg Leu Met Thr Leu Leu Glu Asp Ala Leu Leu Ser Pro 
415 420 425 

caa aaa aca ate get gaa ctg gag att gtt ccc get ttt gaa aaa gag 1829 

Gin Lys Thr lie Ala Glu Leu Glu lie Val Pro Ala Phe Glu Lys Glu 
430 435 440 

egg ctg tta aag cgt gca tea age caa acc att gca tat gac aag aac 1877 

Arg Leu Leu Lys Arg Ala ser Ser Gin Thr lie Ala Tyr Asp Lys Asn 
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gat tat tac cgc egg cat caa ate gat gtg aca gac ggt aca ccg gca 
Asp Tyr Tyr Arg Arg His Gin lie Asp Val Thr Asp Gly Thr Pro Ala 
685 ^ 690 695 

cat ttg cag ctt ttg get gcg get gat gat ctt tea ggc gtc aaa ttg 
His Leu Gin Leu Leu Ala Ala Ala Asp Asp Leu Ser Gly Val Lys Leu 
700 705 710 715 

agg cat atg ctt gtt gga gga gag get tta tea agg gtt gcg acg gaa 
Arg His Met Leu val Gly Gly Glu Ala Leu Ser Arg val Ala Thr Glu 
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445 450 455 

atg acc ctg cac ggt tta ttt gaa caa aaa gca gcc gat cat ccc gaa 
Met Thr Leu His Gly Leu Phe Glu Gin Lys Ala Ala Asp His Pro Glu 
460 465 470 475 

aaa aca gcg gtt gta tat gaa gga caa aaa ctt teg tac egg gag ttg 
Lys Thr Ala val val Tyr Glu Gly Gin Lys Leu Ser Tyr Arg Glu Leu 
480 485 490 

aat gaa caa teg age cgc ttg gca atg gcg ctt egg aga aga ggc ate 2021 
Asn Glu Gin Ser Ser Arg Leu Ala Met Ala Leu Arg Arg Arg Gly lie 
495 500 505 

ggg cct gat get ccg get gcg ata gtg atg gag egg tea gag egg gtc 
Gly Pro Asp Ala Pro Ala Ala lie Val Met Glu Arg ser Glu Arg val 
510 515 520 

ate acg gcg atg atg ggc gtt ttg aaa gcc ggc gga get tat gta ccg 
lie Thr Ala Met Met Gly Val Leu Lys Ala Gly Gly Ala Tyr val Pro 
525 530 535 

ate gat cct gga ttt ccg gaa gaa aga ate cgt ttt atg ctg gag gat 
lie Asp Pro Gly Phe Pro Glu Glu Arg lie Arg Phe Met Leu Glu Asp. 
540 545 " 550 555 

tea aag gcg aaa gcg gtt ate aca gac age ggg ctg act ttt gaa acg 
ser Lys Ala Lys Ala val lie Thr Asp ser Gly Leu Thr Phe Glu Thr 
560 565 570 

get gaa acg gtg cag ttc age gaa gcg ctt tct gaa teg egg gaa aac 
Ala Glu Thr val Gin Phe ser Glu Ala Leu Ser Glu ser Arg Glu Asn 
575 580 585 

ggc tat ccg tct tea gcg gca ggc gcc ggg cac ctt gca tac ate att 
Gly Tyr Pro Ser Ser Ala Ala Gly Ala Gly His Leu Ala Tyr lie lie 
590 595 600 

tat act tec ggt aca acg ggc cgt cca aaa ggc gtc atg att gaa cac 
Tyr Thr ser Gly Thr Thr Gly Arg Pro Lys Gly val Met lie Glu His 
605 610 615 

agg cag gtc cac cac ctt gtc aga gga ctt caa cag gcc gtt ggt aca 
Arg Gin Val His His Leu val Arg Gly Leu Gin Gin Ala Val Gly Thr 
620 625 630 635 

tac gat cag gat gat ttg aaa ctg gcg ctt ctg get cca ttt cat ttt 2453 
Tyr Asp Gin Asp Asp Leu Lys Leu Ala Leu Leu Ala Pro Phe His Phe 
640 645 650 

gat get tec gtt cag cag att ttt acg tct eta ttg etc ggg caa acg 2501 
Asp Ala ser val Gin Gin lie Phe Thr ser Leu Leu Leu Gly Gin Thr 
655 660 665 

ttg tac ate gta ccg aaa aag acg gtt tec gac gga cgc get tta teg 2549 
Leu Tyr lie val Pro Lys Lys Thr val Ser Asp Gly Arg Ala Leu Ser 
670 " 675 680 



2069 



2117 



2165 



2213 



2261 



2309 



2357 



2405 



2597 
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agg ctg ctt cag tta ttt gca gaa aca get gaa tec gtg cct get gtt 2741 
Arq Leu Leu Gin Leu Phe Ala Glu Thr Ala Glu Ser val Pro Ala Val 
735 740 745 

acg aat gtt tac gga ccg acg gaa act tgt gtg gat gec tct tct ttt 2789 
Thr Asn val Tyr Gly Pro Thr Glu Thr Cys val Asp Ala Ser Ser Phe 
750 755 760 

acg att aca aac cgc aca gat ctt caa tac gat acg gec tat gta ccg 
Thr lie Thr Asn Arg Thr Asp Leu Gin Tyr Asp Thr Ala Tyr Val Pro 
765 770 775 

att ggc egg ccg ata gga aat aac cgt ttt tat att ttg gat gaa aac 
lie Gly Arg Pro lie Gly Asn Asn Arg Phe Tyr lie Leu Asp Glu Asn 
780 785 790 795 

ggc gca etc ctt cct gat ggc gtc gaa ggg gaa ttg tat att gca gga 
Gly Ala Leu Leu Pro Asp Gly Val Glu Gly Glu Leu Tyr lie Ala Gly 
800 805 810 

gac gga gtc ggg cga ggc tat ttg aac ttg cct gac atg acc aga gac 
Asp Gly val Gly Arg Gly Tyr Leu Asn Leu Pro Asp Met Thr Arg Asp 
815 820 825 

agg ttc ttg aaa gac ccg ttt gta tec gga ggt etc atg tat cga aca 
Arg Phe Leu Lys Asp Pro Phe Val ser Gly Gly Leu Met Tyr Arg Thr 
830 835 840 

ggg gat act gca cgt tgg ctt cct gac ggt aca gtt gat ttt ate ggc 
Gly Asp Thr Ala Arg Trp Leu Pro Asp Gly Thr val Asp Phe lie Gly 
845 850 855 

cga aga gac gat caa gtg aaa ate cgc ggc ttc egg ate gag ctt ggc 
Arg Arg Asp Asp Gin Val Lys lie Arg Gly Phe Arg lie Glu Leu Gly 
860 865 870 875 

gag ata gag teg gtg ctg caa gga gee cct get gtc gaa aaa gca gtt 
Glu lie Glu ser Val Leu Gin Gly Ala Pro Ala val Glu Lys Ala Val 
880 885 890 

gtc etc gcg egg cat gaa acc ggc ggc age ctt gag gtt tgc get tat 
val Leu Ala Arg His Glu Thr Gly Gly ser Leu Glu Val Cys Ala Tyr 
895 900 905 

gtc gtt ccg aaa caa ggc gga aag att cac att cag gga ctg agg gag 
Val Val Pro Lys Gin Gly Gly Lys lie His lie Gin Gly Leu Arg Glu 
910 915 920 

cac tta tec aaa cac ctg cct gat tat atg ate cct tec tgc ttt gtc 3317 
His Leu ser Lys His Leu Pro Asp Tyr Met lie Pro ser cys Phe val 
925 930 935 



2837 



2885 



2933 



2981 



3029 



3077 



3125 



3173 



3221 



3269 



gag ctt aat gaa ata ccg ctg acg gca age gga aaa gtc gac egg aaa 33B5 
Glu Leu Asn Glu lie Pro Leu Thr Ala Ser Gly Lys Val Asp Arg Lys 
940 945 950 955 

gcg ctg ctt cgc cat gag gtg tct gtc age ggg act gca gaa tat gcg 3413 
Ala Leu Leu Arg His Glu val ser val Ser Gly Thr Ala Glu Tyr Ala 
960 965 970 

gcg ccg aga aat gaa tgt gaa gaa aaa atg gtg ggt ata tgg cag gaa 
Ala Pro Arg Asn Glu Cys Glu Glu Lys Met Val Gly lie Trp Gin Glu 
975 980 985 

gtg etc gga get gaa caa gtc gga ate cac gac cag ttt ttt gat ctg 
val Leu Gly Ala Glu Gin Val Gly He His Asp Gin Phe Phe Asp Leu 
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ggc ggc cac tct etc aaa gcg atg acc atg ctg gca aaa att cat 
Gly Gly His ser Leu Lys Ala Met Thr Met Leu Ala Lys lie His 



ly Giy 
1005 



1010 



1015 



aaa get ttc gga gtc gaa gtt ccg ttg caa gtc eta ttt gaa aag 

Lys Ala Phe Gly val Glu val Pro Leu Gin val Leu Phe Glu Lys 
1020 1025 1030 

ccg aca gta gcg gcg ctg age ggc ttt gtt tct gaa gee gag aaa 

pro Thr val Ala Ala Leu Ser Gly Phe val Ser Glu Ala Glu Lys 
1035 1040 1045 

gac gga ttc gcg gta att gaa ccg gcg ccg gaa agt gac gat tat 

Asp Gly Phe Ala val lie Glu Pro Ala Pro Glu Ser Asp Asp Tyr 
1050 1055 1060 

cct ctt tea ttg gcg cag cag cga ate tat ate gtc age cag ctg 

pro Leu ser Leu Ala Gin Gin Arg lie Tyr He val Ser Gin Leu 
1065 1070 1075 

gag ggt gtc ggc tac aat atg ccg gee gcg gcg atg ctt gaa ggc 

Glu Gly val Gly Tyr Asn Met Pro Ala Ala Ala Met Leu Glu Gly 



iy 

1080 



1085 



1090 



act ctt gac tct ggg cgc ctt gaa get get ttt caa aaa ctg att 
Thr Leu Asp Ser Gly Arg Leu Glu Ala Ala Phe Gin Lys Leu lie 
1095 1100 1105 

gat agg cat gag gcg ctg cgt act teg ttt aca gtt gtg gat ggc 
Asp Arg His Glu Ala Leu Arg Thr ser Phe Thr Val Val Asp Gly 



1110 



Arg 
1115 



1120 



gag ccg agg cag acc gtt cat caa agg gtt cag ttc aag att gag 
Glu Pro Arg Gin Thr val His Gin Arg Val Gin Phe Lys lie Glu 
1125 1130 1135 

aag gtt aag gcg gaa ggc aag ccg ate gaa caa ate gcg aaa tea 
Lys val Lys Ala Glu Gly Lys Pro lie Glu Gin lie Ala Lys Ser 
1140 1145 1150 

ttt gtc cgc cgc ttt gat etc gee aaa get ccg ctg atg aga gcg 
Phe Val Arg Arg Phe Asp Leu Ala Lys Ala Pro Leu Met Arg Ala 
1155 1160 1165 



ggt etc gtc age ctt gca gac ggc aga cat ctg ctg ttg ttc gat 

Gly Leu val ser Leu Ala Asp Gly Arg His Leu Leu Leu Phe Asp 
1170 1175 1180 

atg cat cat etc gta tct gac ggc gtg teg att teg ate ata ttg 

Met His His Leu val Ser Asp Gly val ser lie ser lie lie Leu 



1185 



1190 



1195 



aat gaa ctg gee gcg ctg tat aac ggg gag gaa ttg ccg gag ctg 

Asn Glu Leu Ala Ala Leu Tyr Asn Gly Glu Glu Leu Pro Glu Leu 
1200 1205 . 1210 

cgt ttg cat tac aaa gat tat gee ttc tgg caa agg gcg cag gca 

Arg Leu His Tyr Lys Asp Tyr Ala Phe Trp Gin Arg Ala Gin Ala 
1215 1220 1225 

caa gaa ggc ttt caa aaa gaa gag gee tat tgg gaa age atg ttt 

Gin Glu Gly Phe Gin Lys Glu Glu Ala Tyr Trp Glu Ser Met Phe 
1230 1235 1240 

gec ggc gag ctt ccc gta ctg cag ctg atg acg gac gag ccg agg 

Ala Gly Glu Leu Pro val Leu Gin Leu Met Thr Asp Glu Pro Arg 
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ccg cct gtt caa age ttt gaa gga gac agg gta tec gca gtc ctg 
pro pro val Gin ser Phe Glu Gly Asp Arg val ser Ala val Leu 



1260 



1265 



1270 



cca aaa gac ctg aaa gaa aaa tta gec gtg ctg gca gag caa aac 
pro Lys Asp Leu Lys Glu Lys Leu Ala val Leu Ala Glu Gin Asn 



1275 



1280 



1285 



ggc gcg aca ttg tac atg gtc atg ctg tct gcg tac aac atg ctt 
Gly Ala Thr Leu Tyr Met val Met Leu Ser Ala Tyr Asn Met Leu 



1290 



1295 



1300 



ctt 
Leu 



gca aag tac tec ggg cag gaa gat gtg ate gtc ggg acg ccg 
Ala Lys Tyr Ser Gly Gin Glu Asp Val lie Val Gly Thr Pro 



1305 



1310 



1315 



gcg gec ggc cgc aga cat tec gat ctg gaa gga ate ate ggc atg 
Ala Ala Gly Arg Arg His Ser Asp Leu Glu Gly lie lie Gly Met 



1320 



1325 



1330 



ttt gtc aat acg ctg gcg ate cgt tea aaa gtg gac ccg ggc aga 

Phe val Asn Thr Leu Ala lie Arg Ser Lys val Asp Pro Gly Arg 
1335 1340 1345 

acg ttc gca gac ttc ctg aat gat gta aag aaa acg gta ate gat 

Thr Phe Ala Asp Phe Leu Asn Asp val Lys Lys Thr Val lie Asp 
1350 1355 1360 

get ttt gag cat cag gat tat ccg ttt gag egg ctt gcg gag aag 

Ala Phe Glu His Gin Asp Tyr Pro Phe Glu Arg Leu Ala Glu Lys 
1365 1370 1375 

ttt ggc gca teg cgc gat tta age cgt cat ccc ate ttt gac acg 

Phe Gly Ala Ser Arg Asp Leu Ser Arg His Pro lie Phe Asp Thr 
1380 1385 1390 

atg ttt att ttg cag aat gca tgg gaa gac att ccg ctg etc ggc 

Met Phe lie Leu Gin Asn Ala Trp Glu Asp lie Pro Leu Leu Gly 
1395 1400 1405 

gat ttg cac etc teg att tat gaa acg aac ttc aat att gca aaa 

Asp Leu His Leu Ser lie Tyr Glu Thr Asn Phe Asn lie Ala Lys 
1410 1415 1420 

ttc gac ttg acg ctg cag gca aaa gaa gag cag gga gaa ttg ata 

Phe Asp Leu Thr Leu Gin Ala Lys Glu Glu Gin Gly Glu Leu lie 



Asp 
1425 



1430 



1435 



etc gat ttg gat tac age acg aag ctg ttt aaa aaa gat acg get 
Leu Asp Leu Asp Tyr ser Thr Lys Leu Phe Lys Lys Asp Thr Ala 
1440 1445 1450 

gaa agg atg ctg aaa gca tac ttg aac ctt ctg gag gac atg gcg 
Glu Arg Met Leu Lys Ala Tyr Leu Asn Leu Leu Glu Asp Met Ala 
1455 1460 1465 

get gat ccg atg etc agg ate ggc gag tac age ctt ttg aca gaa 
Ala Asp Pro Met Leu Arg lie Gly Glu Tyr Ser Leu Leu Thr Glu 
1470 1475 1480 

gaa gaa acg aat cgc cag etc gtc gcg ttc aac ccc gcg aca age 
Glu Glu Thr Asn Arg Gin Leu Val Ala Phe Asn Pro Ala Thr Ser 
1485 " 1490 1495 

gat tat ccg egg gag aaa acg ate gtt cag eta ttc . gag gaa cag 
Asp Tyr Pro Arg Glu Lys Thr He Val Gin Leu Phe Glu Glu Gin 
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agg cgc etc cgc gaa agt ggc gtg caa gec ggc acg acg gcg gee 
Arq Arg Leu Arg Glu ser Gly val Gin Ala Gly Thr Thr Ala Ala 
a 1545 1550 1555 



att ctt acg gec agg teg get gaa atg gtc ate ggc att etc gc 
He Leu Thr Ala Arg Ser Ala Glu Met Val lie Gly lie Leu Al; 
1560 1565 1570 



atg egg ccg gac agt ttg aag gga etc cgc agg gtt ctg ttc ggc 
Met Arg Pro Asp ser Leu Lys Gly Leu Arg Arg val Leu Phe Gly 
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get gca gaa aga ggc ggt tat ccc gee ctg caa ttt gaa gac aaa 
Ala Ala Glu Arg Gly Gly Tyr Pro Ala Leu Gin Phe Glu Asp Lys 
1515 1520 1525 

gta tgg tea tat gat gag etc aat egg aaa gcg aac caa ttg gca 5129 
val Trp ser Tyr Asp Glu Leu Asn Arg Lys Ala Asn Gin Leu Ala 
1530 1535 1540 



5174 



att etc get 5219 

" la 

1560 " 1565 

5264 



5309 



gtg ctg aaa gee ggc ggg get tat gtg ccg ate gat ccc gat cat 
val Leu Lys Ala Gly Gly Ala Tyr Val Pro He Asp Pro Asp His 
1575 1580 1585 

ccg gaa aag cgt gtg caa cat ttc ttc aag gac age gga gcg gcg 
pro Glu Lys Arg val Gin His Phe Phe Lys Asp Ser Gly Ala Ala 
1590 1595 1600 

gtt ctt tta acg caa aag gcg atg aag ccg etc get gag gcg gcg 5354 
val Leu Leu Thr Gin Lys Ala Met Lys Pro Leu Ala Glu Ala Ala 
1605 1610 1615 

gaa ttt ggc ggc gac ate eta ttt gtt gag gat gaa aac ctt tat 5399 
Glu Phe Gly Gly Asp lie Leu Phe val Glu Asp Glu Asn Leu Tyr 
1620 1625 1630 

atg gga gat gcg tct gat ttg cgc ctt ccg att tct ccg gaa gca 
Met Gly Asp Ala Ser Asp Leu Arg Leu Pro lie ser Pro Glu Ala 
1635 1640 1645 

atg gca aat eta acg tac aca tct gga acg aca ggg acg ccg aag 
Met Ala Asn Leu Thr Tyr Thr ser Gly Thr Thr Gly Thr Pro Lys 
1650 1655 1660 

ggc aat atg gtc tct cac egg aat att ttg cgt act gta aaa aac 
Gly Asn Met val Ser His Arg Asn lie Leu Arg Thr Val Lys Asn 
1665 1670 1675 

gcg aat tac ttg gaa gtg atg gaa tec gat ate gtt ctt teg att 
Ala Asn Tyr Leu Glu val Met Glu ser Asp lie val Leu ser He 
1680 1685 1690 

tea aat tat gtg ttc gac gee ttt atg ttt gat gtg ttc ggt tea 
ser Asn Tyr val Phe Asp Ala Phe Met Phe Asp val Phe Gly ser 
1695 1700 1705 

ttg ctg aac ggc gee aag ctg gtg ata get cca aaa gac acg att 5669 
Leu Leu Asn Gly Ala Lys Leu Val lie Ala Pro Lys Asp Thr lie 
1710 1715 1720 

ctt gat atg age egg etc gca cat gta etc gaa aaa gaa aag att 5714 
Leu Asp Met ser Arg Leu Ala His Val Leu Glu Lys. Glu Lys He 
1725 1730 1735 

acg att tta atg ate acg ace gca tta ttc aat ctg ctg aca gac 5759 
Thr lie Leu Met lie Thr Thr Ala Leu Phe Asn Leu Leu Thr Asp 
1740 1745 1750 
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ggc gaa cgt gca tct gtc gat cat gtc aga aga gcc ctg aag aca 
Gly Glu Arg Ala ser val Asp His val Arg Arg Ala Leu Lys Thr 
1770 1775 1780 

gtt ggc aga ggg egg ctg ctt cat atg tac ggt ccg tct gag age 
Val Gly Arg Gly Arg Leu Leu His Met Tyr Gly Pro Ser Glu Ser 
1785 1790 1795 

acg gtc ttt aca ace tac cat cca gtc aat gaa gtg ccg gac gat 
Thr val Phe Thr Thr Tyr His Pro val Asn Glu val Pro Asp Asp 
1800 1805 1810 

gcg cag get ata ccg ate gga aag cct gtc age aat acg gag gtt 
Ala Gin Ala lie Pro lie Gly Lys Pro Val Ser Asn Thr Glu Val 
1815 1820 1825 

ctg att ctt gat tea ttc ggc aat gta cag ccg gca ggg gtt gcg 
Leu lie Leu Asp Ser Phe Gly Asn Val Gin Pro Ala Gly Val Ala 
1830 1835 1840 



5849 



5894 



5939 



5984 



6029 



gga gaa tta tgc gtc ggc gga gac ggc ctt gtc cgc ggc tat ttt . 6074 
Gly Glu Leu cys val Gly Gly Asp Gly Leu val Arg Gly Tyr Phe 
1845 1850 1855 

aac cgc cct gaa ctg acg get gaa aag ttt acg gcg cat ccg ttc 
Asn Arq Pro Glu Leu Thr Ala Glu Lys Phe Thr Ala His Pro Phe 
I860 1865 1870 

aaa ace ggc gaa aag att tac egg acg ggt gat atg gcg aga tgg 
Lys Thr Gly Glu Lys lie Tyr Arg Thr Gly Asp Met Ala Arg Trp 
1875 1880 " 1885 

ctt gcc gac gga tgc etc gaa ttt ate ggt egg att gat cat cag 
Leu Ala Asp Gly cys Leu Glu Phe lie Gly Arg lie Asp His Gin 
1890 1895 1900 

gtc aaa att cgc gga cag aga ate gag ctg ggc gaa ate gag cat 
val Lys lie Arg Gly Gin Arg lie Glu Leu Gly Glu lie Glu His 
1905 1910 1915 

cat etc eta acg cat gac atg gtt cag gaa gcc get gtt ctt get 
His Leu Leu Thr His Asp Met val Gin Glu Ala Ala Val Leu Ala 
1920 1925 1930 

gtt gac ace ggg gcg gga gat caa atg ate tgt gca tac ttt acg 
Val Asp Thr Gly Ala Gly Asp Gin Met He cys Ala Tyr Phe Thr 
1935 1940 1945 

get gat cag gag ctt teg age caa gag ctt cgc cga cat gcg gca 
Ala Asp Gin Glu Leu Ser Ser Gin Glu Leu Arg Arg His Ala Ala 
1950 1955 I960 

gaa ggt ctg cca ggc tat atg ate ccg tct gtg ttt atg cag ctt 
Glu Gly Leu pro Gly Tyr Met lie Pro Ser val Phe Met Gin Leu 
1965 1970 1975 

gat gag ctt ccg etc aca ggc aat gga aag ate gac aga agg gcg 
Asp Glu Leu Pro Leu Thr Gly Asn Gly Lys lie Asp Arg Arg Ala 
1980 1985 1990 



6119 



6164 



6209 



6254 



6299 



6344 



6389 



6434 



6479 



ctg cct gaa ccg gat ate gcg cag gcc gcg caa aag gaa tat acg 6524 
Leu Pro Glu Pro Asp lie Ala Gin Ala Ala Gin Lys Glu Tyr Thr 
1995 2000 2005 



gcg cca agg age ggc aca gaa gcg cag ctt gcc gat ctt tgg cag 
Ala Pro Arg ser Gly Thr Glu Ala Gin Leu Ala Asp Leu Trp Gin 
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2020 



2010 2015 

gag gtg etc aat gta ccg aaa ate ggt gtg cat gac aat ttt ttt 
Glu val Leu Asn val Pro Lys lie Gly val His Asp Asn Phe Phe 



2025 



2030 



2035 



gaa etc ggc gga cac tct tta etc gga atg acg etc ate gec cgc 
Glu Leu Gly Gly His ser Leu Leu Gly Met Thr Leu He Ala Arg 
2040 2045 2050 

ate cag caa gag atg aat gtt gac ctg cag ctg aaa gac ttg ttc 
lie Gin Gin Glu Met Asn Val Asp Leu Gin Leu Lys Asp Leu Phe 
2055 2060 2065 

cag gcg ccg aca ate gaa age ctg gee cag gcg gcg gca aaa tct 
Gin Ala Pro Thr lie Glu ser Leu Ala Gin Ala Ala Ala Lys Ser 
2070 2075 2080 

gag aaa aaa tct gee gtt tat att gaa gcg gcg ccg gac egg gaa 
Glu Lys Lys ser Ala val Tyr lie Glu Ala Ala Pro Asp Arg Glu 
2085 2090 2095 

acg tac ccc gtt teg teg gcg caa aaa egg ctg tac gtt ctt cag 
Thr Tyr Pro Val Ser Ser Ala Gin Lys Arg Leu Tyr Val Leu Gin. 
2100 2105 2110 

cag att gaa ggc get gag aaa age tat aac atg ccg gee gtt etc 
Gin lie Glu Gly Ala Glu Lys Ser Tyr Asn Met Pro Ala Val Leu 
2115 2120 2125 

caa ctt gaa gga aag ctt gac ctg aag cgc ctg gag tct gee gcg 
Gin Leu Glu Gly Lys Leu Asp Leu Lys Arg Leu Glu ser Ala Ala 
2130 2135 2140 

caa atg ctg ate aag cgc cat gaa gcg ttc cgc acg acg ttt gaa 
Gin Met Leu lie Lys Arg His Glu Ala Phe Arg Thr Thr Phe Glu 
2145 2150 2155 

ate agg aac ggc gaa cct gtt cag egg att tgg gaa get gcg gaa 
lie Arg Asn Gly Glu Pro val Gin Arg lie Trp Glu Ala Ala Glu 
2160 2165 2170 

ttg ace att gat gtc ate gat gca gat gaa caa gaa gcg gaa aag 
Leu Thr He Asp val lie Asp Ala Asp Glu Gin Glu Ala Glu Lys 
2175 2180 2185 

ctg att aaa gag ttc ate agg ccg ttt gat tta aca aag get ccg 
Leu lie Lys Glu Phe lie Arg Pro Phe Asp Leu Thr Lys Ala Pro 
2190 2195 2200 

tta ttt aga atg age ate ata cgt gtc acg gaa gaa aaa cat ctt 
Leu Phe Arg Met ser lie lie Arg Val Thr Glu Glu Lys His Leu 
2205 2210 2215 

ttg ctt gtc gat atg cat cat ate att tea gac ggc get tec gtc 
Leu Leu Val Asp Met His His lie lie ser Asp Gly Ala Ser Val 



2220 



2225 



2230 



age gtg ctg ate gat gag atg aca agg ctt tat gcg gga gag gcg 
Ser Val Leu lie Asp Glu Met Thr Arg Leu Tyr Ala Gly Glu Ala 



2235 



2240 



2245 



ctt gaa ccg ctg agg att cag tat aaa gac tat get gta tgg cag 
Leu Glu Pro Leu Arg lie Gin Tyr Lys Asp Tyr Ala val Trp Gin 
2250 ~ 2255 2260 

cag cac ttg etc act gaa egg cac aaa atg cag gag gaa tac tgg 
Gin His Leu Leu Thr Glu Arg His Lys Met Gin Glu Glu Tyr Trp 
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2275 



2265 2270 

etc aag gag ctt gac ggc gaa ctg cct gtt ttg acg etc ccg aca 
Leu Lys Glu Leu Asp Gly Glu Leu Pro val Leu Thr Leu Pro Thr 



2280 



2285 



2290 



gac tat ccg cgt cct tct gtt caa acg ttt gaa gga age cgt ate 
Asp Tyr Pro Arg Pro ser Val Gin Thr Phe Glu G]y_ ser Arg lie 



Arg 



2295 2300 2305 

age ttt tct ctg aaa ccg gag ctt gtc cag cag etc aga aga ctg 
Ser Phe Ser Leu Lys Pro Glu Leu val Gin Gin Leu Arg Arg Leu 
2310 2315 2320 



gee aag gaa acg gaa age act tta tac atg gtq 
Ala Lys Glu Thr Glu ser Thr Leu Tyr Met Val Leu Ala Ala Ser 



2325 



2330 



etc get gee tea 
Leu 
2335 



tac agt acg ttt tta teg aaa ctg agt gga cag age gag gtc att 
Tyr Ser Thr Phe Leu ser Lys Leu Ser Gly Gin Ser Glu val lie 
2340 2345 2350 

ttc ggc tct ccg get gee ggg agg ccg cat gca gat ttg age cgt 
Phe Gly ser Pro Ala Ala Gly Arg Pro His Ala Asp Leu Ser Arg 
2355 2360 2365 

ate ate ggc atg ttt gtc aat acg ctt gcg ata aga acg cgt cct 
lie lie Gly Met Phe Val Asn Thr Leu Ala lie Arg Thr Arg Pro 
2370 2375 2380 

gaa gga gac aag ccg ttt tct gca ttc ctt gag gaa gta aaa gaa 
Glu Gly Asp Lys Pro Phe ser Ala Phe Leu Glu Glu val Lys Glu 



2385 



2390 



2395 



acg acg etc ggc gca ttt gag cat caa gat tac ccg ttt gaa gaa 
Thr Thr Leu Gly Ala Phe Glu His Gin Asp Tyr Pro Phe Glu Glu 
2400 2405 2410 

ctg ate gag aag ctg aac ate cag cgc gac atg age cga aac ccg 
Leu lie Glu Lys Leu Asn lie Gin Arg Asp Met Ser Arg Asn Pro 
2415 2420 2425 

tta ttt gat gee gtc ttt tea atg caa aat gee gat ttg aaa gac 
Leu Phe Asp Ala val Phe Ser Met Gin Asn Ala Asp Leu Lys Asp 
2430 2435 2440 

ttg tea atg gaa gga gtc aca ctt aaa ccg tat gat ttt gee cat 
Leu Ser Met Glu Gly val Thr Leu Lys Pro Tyr Asp Phe Ala His 
2445 2450 2455 

cag act gcg aaa ttt gat ctg acg ttg aca gcg gcg gaa gaa gac 
Gin Thr Ala Lys Phe Asp Leu Thr Leu Thr Ala Ala Glu Glu Asp 
2460 2465 2470 



gga ctt etc gtt ttt gaa atg .gaa tac aat aca gat etc ttt aag 
Gly Leu Leu val Phe Glu Met Glu Tyr Asn Thr Asp Leu Phe Lys 
2475 2480 2485 

cgc gaa teg ate aaa cgc tgg age ggg tac tgg gtc aac ctg etc 
Arg Glu ser lie Lys Arg Trp Ser Gly Tyr Trp val Asn Leu Leu 



2490 



2495 



2500 



gaa gcg gtt gee gaa ace ccg gat gca agt ctt tea gac ctt teg 
Glu Ala Val Ala Glu Thr Pro Asp Ala ser Leu Ser Asp Leu Ser 
2505 2510 2515 

ctt ctg gat gaa gcg gaa aaa egg egg ate gtc caa aag tgg aat 
Leu Leu Asp Glu Ala Glu Lys Arg Arg He Val Gin Lys Trp Asn 
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2525 2530 



gag acg aag etc get gtg ccg cag gac aaa acg gtc cat gag ctg 
Glu Thr Lys Leu Ala Val Pro Gin Asp Lys Thr val His Glu Leu 
2535 2540 2545 

ttc gaa gcg caa gtc etc cgc act cct gac cgc gqg gca gcg gtg 
Phe Glu Ala Gin Val Leu Arg Thr Pro Asp Arg Gly Ala Ala val 
2550 2555 2560 

tac aac ggc gtg aag tgg acg tac aaa gag ctg aac gcg cgc gee 
Tyr Asn Gly Val Lys Trp Thr Tyr Lys Glu Leu Asn Ala Arg Ala 
2565 2570 2575 

aac cgt ctg gec cgc ctg ctg att gaa aaa gga gec ggt cct gag 
Asn Arg Leu Ala Arg Leu Leu lie Glu Lys Gly Ala Gly Pro Glu 
2580 " 2585 2590 

cag egg gtc gga ate atg gtg aag cct teg ctg gaa atg gcg gee 
Gin Arg val Gly lie Met Val Lys Pro Ser Leu Glu Met Ala Ala 
2595 2600 2605 

ggc gta ctt gcg att ttg aaa gcg gga gcg gee tat gta ccg ate 
Gly Val Leu Ala lie Leu Lys Ala Gly Ala Ala Tyr val Pro lie 
2610 2615 2620 

gat ccc ggc tat ccg gee gag egg ate gga tac gta ctg aaa gac 
Asp Pro Gly Tyr Pro Ala Glu Arg lie Gly Tyr Val_ Leu Lys Asp 



2625 



2630 



2635 



age ggt gca gaa ctg ctt ctg acg caa aca aac tta gec gta cct 

Ser Gly Ala Glu Leu Leu Leu Thr Gin Thr Asn Leu Ala val Pro 

2640 2645 2650 

gaa gaa ttc age ggt gaa acg ctt ctt etc gat teg atg ctg age 

Glu Glu Phe ser Gly Glu Thr Leu Leu Leu Asp Ser Met Leu Ser 

2655 2660 2665 

gaa gaa ate aca aat gat gat gaa gtg aac ccg cag gca ggt aca 

Glu Glu lie Thr Asn Asp Asp Glu Val Asn Pro Gin Ala Gly Thr 

2670 2675 2680 

cag cca aac aac ctg gca tac ttg att tac aca teg ggc acg aca 

Gin Pro Asn Asn Leu Ala Tyr Leu lie Tyr Thr ser Gly Thr Thr 



2685 



Tyr 
2690 



2695 



ggc cag ccg aaa ggc gtc atg gtc gaa cat caa teg etc gtg aac 
Gly Gin Pro Lys Gly Val Met val Glu His Gin ser Leu val Asn 
2700 2705 2710 

ttg tgc tat tgg cat aac gat gca ttc gcg gtc acc gaa cag gac 
Leu Cys Tyr Trp His Asn Asp Ala Phe Ala val Thr Glu Gin Asp 
2715 2720 2725 

aaa age gcg aaa tat gee ggc ttc ggc ttt gac get tec gtc tgg 
Lys ser Ala Lys Tyr Ala Gly Phe Gly Phe Asp Ala ser val Trp 
2730 2735 2740 

gag atg ttc ccg tac tgg ate gee gga gcg gag ctt cat ate att 
Glu Met Phe Pro Tyr Trp lie Ala Gly Ala Glu Leu His lie He 
2745 2750 2755 

gat gaa gcg ate egg atg gac att acg cgt ttg aat gaa tat ttc 
Asp Glu Ala lie Arg Met Asp lie Thr Arg Leu Asn Glu Tyr Phe 
2760 2765 2770 

gaa gag aac gga ata acg ate acg ttc ctg ccg aca cag ctg tgc 
Glu Glu Asn Gly He Thr. lie Thr Phe Leu Pro Thr Gin Leu Cys 
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2775 2780 2785 

gaa cag ttc atg gag etc gac aac cag teg ctg cgc gtg ctg ctt 
Glu Gin Phe Met Glu Leu Asp Asn Gin Ser Leu Arg val Leu Leu 
2790 2795 2800 

acg ggc gga gac aag ctg aag egg ate gaa aaa egg aac tac acg 
Thr Gly Gly Asp Lys Leu Lys Arg lie Glu Lys Arg Asn Tyr Thr 
2805 2810 2815 

etc gtc aac aac tat ggg ccg acg gaa aac aca gtc gtt gcg acg 
Leu Val Asn Asn Tyr Gly Pro Thr Glu Asn Thr val val Ala Thr 
2820 2825 2830 

age aca gca ate gat cct gat gaa ggc atg ctt teg ate gga aag 
ser Thr Ala He Asp Pro Asp Glu Gly Met Leu ser lie Gly Lys 
2835 2840 2845 

ccg att get aat acg egg gcg tat gtg ctt gga caa aac aac gaa 
Pro lie Ala Asn Thr Arg Ala Tyr val Leu Gly Gin Asn Asn Glu 
2850 2855 2860 

gtt cag cct gtc ggc gtc get ggc gag ctg tgc ate gee ggc cgc 
val Gin Pro val Gly val Ala Gly Glu Leu Cys lie Ala Gly Arg 
2865 2870 2875 

ggg ctt gcg cgc ggc tat ctg aac aag ccg gag gaa acg gcg aag 
Glv Leu Ala Arg Gly Tyr Leu Asn Lys Pro Glu Glu Thr Ala Lys 
2880 2885 2890 

cgt ttt acg gaa gac ccg ttt gtg ccg ggc gag cgc atg tac egg 
Arq Phe Thr Glu Asp Pro Phe VaT Pro Gly Glu Arg Met Tyr Arg 
2895 2900 2905 

aca ggg gat gcg gtc aaa tgg ctg gaa gac ggg egg ctt gag tac 
Thr Gly Asp Ala val Lys Trp Leu Glu Asp Gly Arg Leu Glu Tyr 
2910 2915 2920 

ate ggc egg ate gac cag cag gtg aaa ate cgc ggc ttc egg ate 9314 
lie Gly Arg lie Asp Gin Gin Val Lys lie Arg Gly Phe Arg lie 
2925 2930 2935 

gag ctt tct gaa att gaa gtc cag etc gcg egg etc tct gaa gtt 
Glu Leu Ser Glu He Glu val Gin Leu Ala Arg Leu ser Glu Val 
2940 2945 2950 

cag gaa gca gtc gtc ace gac ate gaa gac gee tac ggc aac aaa 
Gin Glu Ala val val Thr Asp lie Glu Asp Ala Tyr Gly Asn Lys 
2955 2960 2965 

gcg ctg tgc ggc tat gtc gtt gcg gac gaa cag ctt gat aca gaa 
Ala Leu cys Gly Tyr Val val Ala Asp Glu Gin Leu Asp Thr Glu 
2970 2975 2980 

age etc gec cgt aag ctg ggg cag acg ctt ccg gac tac atg gta 
ser Leu Ala Arg Lys Leu Gly Gin Thr Leu pro Asp Tyr Met val 
2985 2990 2995 

ccg gcg tat tgg gtg cag ctt gat gag ctt ccg gtt acg gcg aac 
Pro Ala Tyr Trp val Gin Leu Asp Glu Leu pro val Thr Ala Asn 
3000 3005 3010 

gga aaa gtc gac cga agg gcg ctg cct cag cct gac gtc gaa gcg 
Gly Lys val Asp Arg Arg Ala Leu Pro Gin Pro Asp val Glu Ala 
3015 3020 3025 

cag aca gee gaa tac aaa gcg ccg cgc aca gaa acg gaa cag ctg 9629 
Gin Thr Ala Glu Tyr Lys Ala Pro Arg Thr Glu Thr Glu Gin Leu 
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3035 3040 



ttg 
Leu 



gcg gac att tgg cag gat gtt etc ggc ata gac cga ate gga 
Ala Asp He Trp Gin Asp Val Leu Gly He Asp Arg He Gly 
3045 3050 3055 

gtc acg gac aat ttc ttc gcg etc ggc ggg gac teg ate aaa gga 
Val Thr Asp Asn Phe Phe Ala Leu Gly Gly Asp ser_ lie Lys Gly 



3060 



3065 



3070 



att caa atg gca age cgc ctt cag cag cac ggt tgg aag ctg gag 
lie Gin Met Ala Ser Arg Leu Gin Gin His Gly Trp Lys Leu Glu 
3075 3080 3085 



atg aag gac ttg ttt cag cac ccg acg ate ggg gag etc agt gc 
Met Lys Asp Leu Phe Gin His Pro Thr lie Gly Glu Leu Ser Al 
3090 3095 3100 



tat gtt caa gcg get gac gat cag ccg ate gat cag aac cct gtc 
Tyr Val Gin Ala Ala Asp Asp Gin Pro lie Asp Gin Asn Pro Val 
3105 3110 3115 



gaa ggc gaa gtc aca ctg acg ccg ate cag cgc tgg ttc ttt gag 
u Glv Glu val Thr Leu Thr Pro lie Gin Arg Trp Phe Phe Glu- 
3120 3125 3130 



Gl 



cgc aaa ttt acg aac gag cat cat tgg aac caa tea gtt atg ctt 
Arq Lys Phe Thr Asn Glu His His Trp Asn Gin Ser val Met Leu 
3135 3140 3145 



cac gee cct 
His Ala Pro 
3150 



tea ggg ttt gac ccg gaa gcg gca ggc aag get tta 
Ser Gly Phe Asp Pro Glu Ala Ala Gly Lys Ala Leu 
3155 3160 



acc aag atg ate gaa cac cat gat gca ctt cgc atg gtt tat cag 
Thr Lys Met lie Glu His His Asp Ala Leu Arg Met Val Tyr Gin 
3165 3170 3175 

cga aat gga gac ggg att gtt cag tac aac aga ggg ctg gaa gaa 
Arg Asn Gly Asp Gly He val Gin Tyr Asn Arg Gly Leu Glu Glu 



3180 



3185 



3190 



aca 
Thr 



a gcg gtt cgt cct gaa gtc ate cgc ttc aat gaa teg ggt get 
r Ala val Arg Pro Glu val lie Arg Phe Asn Glu ser Gly Ala 



3195 



3200 



3205 



gaa ctt gaa get gee gtg tta aag gaa tea aac egg att caa age 

Glu Leu Glu Ala Ala Val Leu Lys Glu ser Asn Arg lie Gin Ser 
3210 3215 3220 

agt ate aat tta acc gaa ggc ccg ctt ttg aaa gcg gcg ate ttt 

Ser lie Asn Leu Thr Glu Gly ~ * — ' — " " 



3225 



Pro Leu Leu Lys Ala Ala lie Phe 
3230 3235 



gag acg gat caa ggc gat cat ctt etc ate gtc att cat cat etc 
Glu Thr Asp Gin Gly Asp His Leu Leu lie Val He His ms Leu 



3240 



3245 



3250 



gtt gtg gac gga att tea tgg aga ate etc ctt gag gat ttc gee 
val val Asp Gly lie ser Trp Arg lie Leu Leu Glu Asp Phe Ala 



3255 



3260 



3265 



gee ggg tac gee caa get gaa aaa ggg gag ccg ate att ctt caa 

Ala G?y Tyr Ala Gin Ala Glu Lys Gly Glu Pro lie He Leu Gin 

3270 3275 3280 

gaa aag acg cac tct ttt get gaa tat gcg get cgc ctg aaa gaa 

Glu Lys Thr His Ser Phe Ala Glu Tyr Ala Ala Arg Leu Lys Glu 
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3290 3295 



gca agg tea aaa get ttc gcg aaa gaa ate ggc tat tgg cag 
Ala Arg ser Lys Ala Phe Ala Lys Glu lie Gly Tyr Trp Gin 



tac 

Tyr Ala Arg 
3300 



Lys 

3305 3310 



gaa gtc gag aag gcg gag acg gca teg etc cct aaa gat gat gaa 
Glu val Glu Lys Ala Glu Thr Ala ser Leu Pro Lys Asp Asp Glu 
3315 3320 3325 

gca gag gac aaa egg atg cac cat acg aaa acg get gag ttt tct 
Ala Glu Asp Lys Arg Met His His Thr Lys Thr Ala Glu Phe Ser 
3330 3335 3340 

etc teg aaa gaa gaa aca gaa cag ttg atg aca aaa gtt cat gaa 
Leu Ser Lys Glu Glu Thr Glu Gin Leu Met Thr Lys Val His Glu 
3345 3350 3355 

gca tat aac acg gaa atg aac gac att ttg ctt acg gcg ttg ggc 
Ala Tyr Asn Thr Glu Met Asn Asp lie Leu Leu Thr Ala Leu Gly 
3360 3365 3370 



ttg gcg ctg aaa gag tgg acc gag cag gaa gac ttt ate ate tgc 
Leu Ala Leu Lys Glu Trp Thr Gly Gin Glu Asp Phe lie lie eys 
3375 3380 3385 

ttg gag gga cac ggc egg gag gac ate atg gaa ggc ttg aat att 
Leu Glu Gly His Gly Arg Glu Asp lie Met Glu Gly Leu Asn lie 
3390 3395 3400 



tec egg acg gtc ggc tgg ttt aca age cag ttc ccg gcg ctg att 
ser Arg Thr val Gly Trp Phe Thr Ser Gin Phe Pro Ala Leu lie 
3405 



3410 



3415 



caa ctg cgc cat tec gaa gat ate ggc tat caa ate aaa cag ate 
Gin Leu Arg His Ser Glu Asp lie Gly Tyr Gin lie Lys Gin lie 
3420 3425 3430 



aaa 
Lys 



gaa gag ttg cgc cac att ccg aat aaa gga ate ggc tat ggc 

Glu Glu Leu Arg His lie Pro Asn Lys Gly lie Gly Tyr Gly 

3435 3440 3445 

att tat cgc tat ttg acc gaa gaa ggc aaa aag gcg cag ccg ate 

lie Tyr Arg Tyr Leu Thr Glu Glu Gly Lys Lys Ala Gin Pro lie 

3450 3455 3460 

aag cat gat ate age ttt aac tat ttg ggc cag ttt gca gag atg 

Lys His Asp lie ser Phe Asn Tyr Leu Gly Gin Phe Ala Glu Met 

3465 - — 



3470 



3475 



gcg gat teg ggt ctg ttc acg aga tea get ttg ccg tec ggc gat 
Ala Asp Ser Gly Leu Phe Thr Arg Ser Ala Leu Pro Ser Gly Asp 



Asp 
3480 



3485 



3490 



ccg etc age ccg gaa acg gaa aaa ccg aat gcg eta gac ate gtc 
Pro Leu ser Pro Glu Thr Glu Lys Pro Asn Ala Leu Asp lie Val 
3495 3500 3505 

ggc tat ate gaa aac ggc att ttg aca atg tea att gee tat cat 
Gly Tyr lie Glu Asn Gly lie Leu Thr Met Ser lie Ala Tyr ms 
3510 '3515 3520 

tea etc gaa tac aaa gaa age acc gtc gec get gtc gec gca age 
Ser Leu Glu Tyr Lys Glu Ser Thr Val Ala Ala val Ala Ala Ser 
3525 3530 3535 

ttt aaa act tat ttg ctg caa ttg ate gat cat tgc tta gag ctg 
Phe Lys Thr Tyr Leu Leu Gin Leu lie Asp His cys Leu Glu Leu 
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3540 3545 3550 

gat gga ggc gaa ctg acc ccg age gat ctt gqa gat gac gaa eta 11204 
Asp Gly Gly Glu Leu Thr Pro ser Asp Leu Gly Asp Asp Glu Leu 
3555 3560 3565 

acg ctt gaa gaa tta gat aaa ctg atg gaa att ttc taacaaaaaa 11250 
Thr Leu Glu Glu Leu Asp Lys Leu Met Glu lie Phe 
3570 3575 3580 

aegaggtgee ttatggggaa acaaaagatt caaaaggtgt atcctttgac accgatgeag 11310 

gaaggaatgc tgtaccacgc aatgettgat ceggaatett cctcttactt cacacagctg 11370 

gagcttgtca tagaegggga atttgatttg gggatctttg aaaaaagcgt gaatcagctc 11430 

gtgcgttcat acgatattct cagaaeggtt tttgttcatc ageaattgea aaaaccgcgc 11490 

caggttgtcc tggctgaacg gcaggcaata gtggaatttg aggatcttgc ggacttggat 11550 

gaggaaaggc aaaaaacccg cattgacegg tataaacaag aggtacaggc ggccgggttt 11610 

aatttggcga aagacatget gtttaaaacg geggtcttte ggcttgaccg gaaaaaatac 11670 

catctcgtct ggagcaacca teatategtg atggacggct ggagcatggg gatattgatg 11730 

aaacgccttt H740 

<210> 14 
<211> 3580 
<212> PRT 

<213> Bacillus licheniformis 
<400> 14 

Met Gly Asn Thr Phe Tyr Pro Leu Thr His Ala Gin Arg Arg lie Trp 
15 10 15 

Tyr Thr Glu Lys Phe Tyr Pro Gly Thr ser Val ser Asn Leu Ser Gly 
20 25 30 

Phe Gly Lys Leu Lys Ser Ala Ser Gly lie Asp Ser Gly Leu Leu Thr 
35 40 45 

Glu Ala lie Arg Lys Phe Val Arg Thr Asn Asp Thr Met Arg Phe Arg 
50 55 60 

Leu Met Phe Glu Gly Glu Asp Glu Pro Lys Gin Tyr lie Ala Glu Asp 
65 70 75 80 

Glu Pro Phe Gin lie Glu Tyr Phe Asp Ala ser Glu ser Gly Gly Ala 
85 90 95 

Asp Gly Val Leu Lys Trp Gly Gin Ala Glu Ala Arg Arg Pro Leu Pro 
100 105 110 

Leu Tyr Asp ser Pro Leu Phe Lys Phe Ala Val val Arg lie ser Glu 
115 120 125 



page 51 



WO 03/087142 PCT7DK03/00199 

10297.204.ST25.txt 
Glu Glu ser Trp Phe Phe Ala Lys Val His His lie lie Ser Asp Gly 
130 135 140 

He ser Met Thr lie Leu Gly Asn Arg He Thr Asp lie Tyr Leu Lys 
145 150 155 160 

Leu Ala Lys Gly Glu Thr Asp Leu Glu Pro Val Gin Ser Ser Phe Thr 
165 170 175 

Glu His lie Gin Ser Glu Leu Glu Tyr Glu Asn ser Lys Arg Phe Gin 
180 185 190 

Lvs Asp Lys Ala Tyr Trp Asn Ala Gin Tyr Glu Ala lie Pro Glu Pro 
195 200 205 

Val ser Leu Lys Ala Ser Asp Thr Tyr Gin lie Gin Leu Asp Ala Ala 
210 215 220 

Arg Phe ser Lys Glu lie ser Pro Asp Leu Tyr Lys Lys lie Gin Thr 
225 230 235 240 

Tvr cys Asn Glu His Asn lie Ser val Leu ser Leu Phe Leu Ser lie 
245 250 255 

Leu His lie Tyr Met His Arg Val Thr Gly Gin Lys Asp val Val Leu 
260 265 270 

Gly Thr Phe Met Gly Asn Arg Thr Asn Ala Lys Glu Lys Gin Met Leu 
275 280 285 

Gly Met Phe val ser Thr lie Pro Met Lys Ala Ser lie Glu val His 
290 295 300 

Gin Asp Phe Ser Ala Phe Val Gin Glu Arg Met Lys Asp Gin Leu Lys 
305 310 315 320 

lie lie Arg His Gin Lys Tyr Pro Tyr Asn Leu Leu lie Asn Asp Leu 
325 330 335 

Arg Glu Arg Gin Pro His Val Ser Lys Leu Phe Ala val Ser Leu Glu 
340 345 350 

Tyr Gin val Met Gin Trp Gin Gin Lys Glu Thr val ser Phe Leu Thr 
355 360 365 

Glu Pro lie Phe Ser Gly ser Glu val Asn Asp lie ser lie His val 
370 375 380 

Lys Glu Arg Trp Asp Thr Gly Thr Leu Ala lie Asp Phe Asp Tyr Arg 
385 390 395 400 
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Glu Glu Leu Phe Thr ser Glu Glu Met Ala val Leu Tyr Glu Arg Leu 
405 410 415 

Met Thr Leu Leu Glu Asp Ala Leu Leu ser Pro Gin Lys Thr lie Ala 
420 425 430 

Glu Leu Glu lie Val Pro Ala Phe Glu Lys Glu Arg Leu Leu Lys Arg 
435 440 445 

Ala ser Ser Gin Thr lie Ala Tyr Asp Lys Asn Met Thr Leu His Gly 
450 455 460 

Leu Phe Glu Gin Lys Ala Ala Asp His Pro Glu Lys Thr Ala Val Val 
465 470 475 480 

Tyr Glu Gly Gin Lys Leu Ser Tyr Arg Glu Leu Asn Glu Gin Ser Ser 
485 490 495 

Arg Leu Ala Met Ala Leu Arg Arg Arg Gly He Gly Pro Asp Ala Pro 
500 505 510 

Ala Ala lie val Met Glu Arg ser Glu Arg val lie Thr Ala Met Met 
515 520 525 

Gly Val Leu Lys Ala Gly Gly Ala Tyr val Pro lie Asp Pro Gly Phe 
530 535 540 

Pro Glu Glu Arg lie Arg Phe Met Leu Glu Asp Ser Lys Ala Lys Ala 
545 550 555 560 

val lie Thr Asp Ser Gly Leu Thr Phe Glu Thr Ala Glu Thr val Gin 
565 570 575 

Phe Ser Glu Ala Leu ser Glu Ser Arg Glu Asn Gly Tyr Pro Ser Ser 
580 585 590 

Ala Ala Gly Ala Gly His Leu Ala Tyr lie He Tyr Thr Ser Gly Thr 
595 600 605 

Thr Gly Arg Pro Lys Gly Val Met lie Glu His Arg Gin Val His His 
610 615 620 

Leu val Arg Gly Leu Gin Gin Ala Val Gly Thr Tyr Asp Gin Asp Asp 
625 630 635 640 

Leu Lys Leu Ala Leu Leu Ala Pro Phe His Phe Asp Ala ser val Gin 
645 650 655 

Gin lie Phe Thr Ser Leu Leu Leu Gly Gin Thr Leu Tyr lie Val Pro 
660 665 670 
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Lys Lys Thr val ser Asp Gly Arg Ala Leu ser Asp Tyr Tyr Arg Arg 
675 680 685 

His Gin lie Asp val Thr Asp Gly Thr Pro Ala His Leu Gin Leu Leu 
690 695 700 

Ala Ala Ala Asp Asp Leu ser Gly Val Lys Leu Arg His Met Leu val 
705 710 715 

Glv Gly Glu Ala Leu Ser Arg Val Ala Thr Glu Arg Leu Leu Gin Leu 

3 725 730 735 

Phe Ala Glu Thr Ala Glu Ser val Pro Ala val Thr Asn val Tyr Gly 
740 745 750 

Pro Thr Glu Thr Cys val Asp Ala ser ser Phe Thr lie Thr Asn Arg 
755 " 760 765 

Thr Asp Leu Gin Tyr Asp Thr Ala Tyr val Pro He Gly Arg Pro lie 
770 775 780 

Gly Asn Asn Arg Phe Tyr lie Leu Asp Glu Asn Gly Ala Leu Leu Pro 
785 790 795 800 

Asp Gly val Glu Gly Glu Leu Tyr He Ala Gly Asp Gly Val Gly Arg 
805 810 815 

Gly Tyr Leu Asn Leu Pro Asp Met Thr Arg Asp Arg Phe Leu Lys Asp 
820 825 830 

pro Phe val ser Gly Gly Leu Met Tyr Arg Thr Gly Asp Thr Ala Arg 
835 840 845 

Trp Leu Pro Asp Gly Thr val Asp Phe lie Gly Arg Arg Asp Asp Gin 
*850 855 860 

Val Lys He Arg Gly Phe Arg lie Glu Leu Gly Glu lie Glu Ser Val 
865 870 875 880 

Leu Gin Gly Ala Pro Ala val Glu Lys Ala val val Leu Ala Arg His 
885 890 895 

Glu Thr Gly Gly ser Leu Glu val Cys Ala Tyr Val val Pro Lys Gin 
900 905 910 

Gly Gly Lys lie His lie Gin Gly Leu Arg Glu His Leu ser Lys His 
915 920 925 

Leu Pro Asp Tyr Met lie Pro ser cys Phe val Glu Leu Asn Glu lie 
930 935 940 
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pro Leu Thr Ala Ser Gly Lys Val Asp Arg Lys Ala Leu Leu Arg His 
945 950 955 960 

Glu val ser val Ser Gly Thr Ala Glu Tyr Ala Ala Pro Arg Asn Glu 
965 970 975 

Cvs Glu Glu Lys Met val Gly He Trp Gin Glu val Leu Gly Ala Glu 
y 980 985 990 

Gin Val Gly He His Asp Gin Phe Phe Asp Leu Gly Gly His Ser Leu 
995 1000 1005 

Lys Ala Met Thr Met Leu Ala Lys lie His Lys Ala Phe Gly val 
y 1010 1015 1020 

Glu Val Pro Leu Gin val Leu Phe Glu Lys Pro Thr Val Ala Ala 
1025 1030 1035 

Leu Ser Gly Phe Val Ser Glu Ala Glu Lys Asp Gly Phe Ala val 
1040 1045 1050 

He Glu Pro Ala Pro Glu Ser Asp Asp Tyr Pro Leu ser Leu Ala 
1055 1060 1065 

Gin Gin Arg lie Tyr lie Val Ser Gin Leu Glu Gly Val Gly Tyr 
1070 1075 1080 

Asn Met Pro Ala Ala Ala Met Leu Glu Gly Thr Leu Asp Ser Gly 
1085 ■ 1090 1095 

Arg Leu Glu Ala Ala Phe Gin Lys Leu He Asp Arg His Glu Ala 
1100 1105 1110 

Leu Arg Thr Ser Phe Thr Val val Asp Gly Glu Pro Arg Gin Thr 
1115 1120 1125 

Val His Gin Arg val Gin Phe Lys lie Glu Lys Val Lys Ala Glu 
1130 1135 1140 

Gly Lys Pro He Glu Gin lie Ala Lys ser Phe val Arg Arg Phe 
1145 1150 1155 

Asp Leu Ala Lys Ala Pro Leu Met Arg Ala Gly Leu val ser Leu 
1160 1165 1170 

Ala Asp Gly Arg His Leu Leu Leu Phe Asp Met His His Leu Val 
1175 1180 1185 

ser Asp Gly val ser lie ser lie lie Leu Asn Glu Leu Ala Ala 
1190 1195 1200 
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Leu Tyr Asn Gly Glu Glu Leu Pro Glu Leu Arg Leu His Tyr Lys 
1205 1210 1215 

Asp Tyr Ala Phe Trp Gin Arg Ala Gin Ala Gin Glu Gly Phe Gin 
1220 1225 1230 

Lys Glu Glu Ala Tyr Trp Glu ser Met Phe Ala Gly Glu Leu Pro 
1235 1240 1245 

Val Leu Gin Leu Met Thr Asp Glu Pro Arg Pro Pro val Gin Ser 
1250 1255 1260 

Phe Glu Gly Asp Arg Val Ser Ala val Leu Pro Lys Asp Leu Lys 
1265 1270 1275 

Glu Lys Leu Ala val Leu Ala Glu Gin Asn Gly Ala Thr Leu Tyr 
1280 1285 1290 

Met val Met Leu Ser Ala Tyr Asn Met Leu Leu Ala Lys Tyr ser 
1295 1300 1305 

Gly Gin Glu Asp val lie val Gly Thr Pro Ala Ala Gly Arg Arg 
1310 1315 1320 

His Ser Asp Leu Glu Gly lie lie Gly Met Phe Val Asn Thr Leu 
1325 1330 1335 

Ala lie Arg ser Lys val Asp Pro Gly Arg Thr Phe Ala Asp Phe 
1340 1345 1350 

Leu Asn Asp val Lys Lys Thr Val lie Asp Ala Phe Glu His Gin 
1355 1360 1365 

Asp Tyr Pro Phe Glu Arg Leu Ala Glu Lys Phe Gly Ala Ser Arg 
1370 1375 1380 

Asp Leu ser Arg His Pro lie Phe Asp Thr Met Phe lie Leu Gin 
1385 1390 1395 

Asn Ala Trp Glu Asp lie Pro Leu Leu Gly Asp Leu His Leu Ser 
1400 1405 1410 

lie Tyr Glu Thr Asn Phe Asn lie Ala Lys Phe Asp Leu Thr Leu 
1415 1420 1425 

Gin Ala Lys Glu Glu Gin Gly Glu Leu lie Leu Asp Leu Asp Tyr 
1430 1435 1440 

ser Thr Lys Leu Phe Lys Lys Asp Thr Ala Glu Arg Met Leu Lys 
1445 1450 1455 
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Ala Tyr Leu Asn Leu Leu Glu Asp Met Ala Ala Asp Pro Met Leu 
1460 1465 1470 

Ara lie Gly Glu Tyr ser Leu Leu Thr Glu Glu Glu Thr Asn Arg 
1475 1480 1485 

Gin Leu val Ala Phe Asn Pro Ala Thr ser Asp Tyr Pro Arg Glu 
1490 1495 1500 

Lvs Thr lie val Gin Leu Phe Glu Glu Gin Ala Ala Glu Arg Gly 
1505 1510 1515 

Gly Tyr Pro Ala Leu Gin Phe Glu Asp Lys Val Trp Ser Tyr Asp 
. 1520 1525 1530 

Glu Leu Asn Arg Lys Ala Asn Gin Leu Ala Arg Arg Leu Arg Glu 
1535 1540 1545 

Ser Gly val Gin Ala Gly Thr Thr Ala Ala lie Leu Thr Ala Arg 
1550 1555 1560 

Ser Ala Glu Met val lie Gly lie Leu Ala Val Leu Lys Ala Gly 
1565 1570 1575 

Glv Ala Tyr val Pro lie Asp Pro Asp His Pro Glu Lys Arg val 
y 1580 1585 1590 

Gin His Phe Phe Lys Asp Ser Gly Ala Ala val Leu Leu Thr Gin 
1595 1600 1605 

Lvs Ala Met Lys Pro Leu Ala Glu Ala Ala Glu Phe Gly Gly Asp 
1610 1615 1620 

lie Leu Phe val Glu Asp Glu Asn Leu Tyr Met Gly Asp Ala Ser 
1625 1630 1635 

Asp Leu Arg Leu Pro lie ser Pro Glu Ala Met Ala Asn Leu Thr 
1640 ~ 1645 1650 

Tyr Thr ser Gly Thr Thr Gly Thr Pro Lys Gly Asn Met val Ser 
1655 1660 1665 

His Arg Asn lie Leu Arg Thr val Lys Asn Ala Asn Tyr Leu Glu 
1670 1675 1680 

Val Met Glu Ser Asp lie Val Leu ser lie Ser Asn Tyr Val Phe 
1685 1690 1695 

Asp Ala Phe Met Phe Asp val Phe Gly ser Leu Leu Asn Gly Ala 
1700 1705 1710 
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lvs Leu val He Ala Pro Lys Asp Thr lie Leu Asp Met Ser Arg 
y 1715 1720 1725 

Leu Ala His Val Leu Glu Lys Glu Lys lie Thr He Leu Met He 
1730 1735 1740 

Thr Thr Ala Leu Phe Asn Leu Leu Thr Asp Met Arg Pro Asp Ser 
1745 1750 1755 

Leu Lys Gly Leu Arg Arg val Leu Phe Gly Gly Glu Arg Ala ser 
1760 " 1765 1770 

val Asp His val Arg Arg Ala Leii Lys Thr val Gly Arg Gly Arg 
1775 1780 1785 

Leu Leu His Met Tyr Gly Pro Ser Glu Ser Thr Val Phe Thr Thr 
1790 1795 1800 

Tvr His Pro val Asn Glu val Pro Asp Asp Ala Gin Ala lie Pro 
1805 1810 1815 

lie Glv Lys Pro val ser Asn Thr Glu Val Leu lie Leu Asp Ser 
1820 1825 1830 

Phe Gly Asn Val Gin Pro Ala Gly Val Ala Gly Glu Leu Cys Val 
1835 1840 1845 

Gly Gly Asp Gly Leu Val Arg Gly Tyr Phe Asn Arg Pro Glu Leu 
• 1850 1855 I860 

Thr Ala Glu Lys Phe Thr Ala His Pro Phe Lys Thr Gly Glu Lys 
1865 1870 1875 

lie Tyr Arg Thr Gly Asp Met Ala Arg Trp Leu Ala Asp Gly cys 
1880 1885 1890 

Leu Glu Phe He Gly Arg lie Asp His Gin val Lys lie Arg Gly 
1895 1900 1905 

Gin Arq lie Glu Leu Gly Glu lie Glu His His Leu Leu Thr His 
1910 1915 1920 

Asp Met val Gin Glu Ala Ala val Leu Ala val Asp Thr Gly Ala 
1925 1930 1935 

Gly Asp Gin Met lie cys Ala Tyr Phe Thr Ala Asp Gin Glu Leu 
1940 1945 1950 . 

Ser ser Gin Glu Leu Arg Arg His Ala Ala Glu Gly Leu Pro Gly 
1955 I960 1965 
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Tvr Met lie Pro ser Val Phe Met Gin Leu Asp Glu Leu Pro Leu 
1970 1975 1980 

Thr Gly Asn Gly Lys lie Asp Arg Arg Ala Leu Pro Glu Pro Asp 
1985 1990 1995 

lie Ala Gin Ala Ala Gin Lys Glu Tyr Thr Ala Pro Arg ser Gly 
2000 2005 2010 

Thr Glu Ala Gin Leu Ala Asp Leu Trp Gin Glu val Leu Asn val 
2015 2020 2025 

pro Lys lie Gly val His Asp Asn Phe Phe Glu Leu Gly Gly His 
2030 2035 2040 

ser Leu Leu Gly Met Thr Leu lie Ala Arg lie Gin Gin Glu Met 
2045 2050 2055 

Asn val Asp Leu Gin Leu Lys Asp Leu Phe Gin Ala Pro Thr lie 
2060 2065 2070 

Glu Ser Leu Ala Gin Ala Ala Ala Lys Ser Glu Lys Lys Ser Ala 
2075 2080 2085 

val Tyr lie Glu Ala Ala Pro Asp Arg Glu Thr Tyr Pro Val Ser 
2090 2095 2100 

Ser Ala Gin Lys Arg Leu Tyr val Leu Gin Gin lie Glu Gly Ala 
2105 2110 2115 

Glu Lys Ser Tyr Asn Met Pro Ala val Leu Gin Leu Glu Gly Lys 
2120 2125 2130 

Leu Asp Leu Lys Arg Leu Glu Ser Ala Ala Gin Met Leu lie Lys 
2135 2140 2145 

Arg His Glu Ala Phe Arg Thr Thr Phe Glu lie Arg Asn Gly Glu 
2150 2155 2160 

Pro Val Gin Arq lie Trp Glu Ala Ala Glu Leu Thr He Asp val 
2165 2170 2175 

lie Asp Ala Asp Glu Gin Glu Ala Glu Lys Leu lie Lys Glu Phe 
2180 2185 2190 

lie Arq Pro Phe Asp Leu Thr Lys Ala Pro Leu Phe Arg Met Ser 
2195 2200 2205 

lie lie Arq val Thr Glu Glu Lys His Leu Leu Leu val Asp Met 
2210 2215 2220 
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His His lie He Ser Asp Gly Ala Ser - val Ser val Leu He Asp 
2225 2230 2235 

Glu Met Thr Arg Leu Tyr Ala Gly Glu Ala Leu Glu Pro Leu Arg 
2240 2245 2250 

lie Gin Tyr Lys Asp Tyr Ala val Trp Gin Gin His Leu Leu Thr 
2255 2260 2265 

Glu Arg His Lys Met Gin Glu Glu Tyr Trp Leu Lys Glu Leu Asp 
2270 2275 2280 

Gly Glu Leu Pro val Leu Thr Leu Pro Thr Asp Tyr Pro Arg Pro 
2285 2290 2295 

ser val Gin Thr Phe Glu Gly Ser Arg lie ser Phe Ser Leu Lys 
2300 2305 2310 

Pro Glu' Leu Val Gin Gin Leu Arg Arg Leu Ala Lys Glu Thr Glu 
2315 2320 2325 

Ser Thr Leu Tyr Met Val Leu Ala Ala Ser Tyr Ser Thr Phe Leu 
2330 2335 2340 

ser Lys Leu ser Gly Gin Ser Glu Val He Phe Gly ser Pro Ala 
2345 2350 2355 

Ala Gly Arg Pro His Ala Asp Leu ser Arg lie He Gly Met Phe 
2360 2365 2370 

val Asn Thr Leu Ala lie Arg Thr Arg Pro Glu Gly Asp Lys Pro 
2375 2380 2385 

Phe ser Ala Phe Leu Glu Glu val Lys Glu Thr Thr Leu Gly Ala 
2390 2395 2400 

Phe Glu His Gin Asp Tyr Pro Phe Glu Glu Leu lie Glu Lys Leu 
2405 2410 2415 

Asn lie Gin Arg Asp Met Ser Arg Asn Pro Leu Phe Asp Ala Val 
2420 2425 2430 

Phe ser Met Gin Asn Ala Asp Leu Lys Asp Leu Ser Met Glu Gly 
2435 2440 2445 

val Thr Leu Lys Pro Tyr Asp Phe Ala His Gin Thr Ala Lys Phe 
2450 2455 2460 

Asp Leu Thr Leu Thr Ala Ala Glu Glu Asp Gly Leu Leu Val Phe 
2465 2470 2475 
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Glu Met Glu Tyr Asn Thr Asp Leu Phe Lys Arg Glu ser lie Lys 
2480 2485 2490 



Arq Trp Ser Gly Tyr Trp val Asn Leu Leu Glu Ala Val Ala Glu 
y 2495 2500 2505 



Thr Pro Asp Ala Ser Leu ser Asp Leu ser Leu Leu Asp Glu Ala 
2510 2515 2520 



Glu Lys Arg Arq lie val Gin Lys Trp Asn Glu Thr Lys Leu Ala 
2525 2530 2535 



Val Pro Gin Asp Lys Thr val His Glu Leu Phe Glu Ala Gin val 
2540 2545 2550 



Leu Arg Thr Pro Asp Arg Gly Ala Ala Val Tyr Asn Gly val Lys 
2555 2560 2565 



Thr Tyr Lys Glu Leu Asn Ala Arg Ala Asn Arg Leu Ala Arg 
2570 2575 2580 



Leu Leu lie Glu Lys Gly Ala Gly Pro Glu Gin Arg Val Gly lie 
2585 2590 2595 



Met Val Lys Pro ser Leu Glu Met Ala Ala Gly val Leu Ala lie 
2600 2605 2610 



Leu Lys Ala Gly Ala Ala Tyr val Pro lie Asp Pro Gly Tyr Pro 
2615 2620 2625 



Ala Glu Arg lie Gly Tyr Val Leu Lys Asp ser Gly Ala Glu Leu 
2630 2635 2640 



Leu Leu Thr Gin Thr Asn Leu Ala Val Pro Glu Glu Phe Ser Gly 
2645 2650 2655 



Glu Thr Leu Leu Leu Asp ser Met Leu Ser Glu Glu lie Thr Asn 
2660 2665 2670 



Asp Asp Glu val Asn Pro Gin Ala Gly Thr Gin Pro Asn Asn Leu 
2675 2680 2685 



Ala Tyr Leu lie Tyr Thr ser Gly Thr Thr Gly Gin Pro Lys Gly 
2690 2695 2700 



val Met val Glu His Gin ser Leu val Asn Leu Cys Tyr Trp His 
2705 2710 2715 



Asn Asp Ala Phe Ala val Thr Glu Gin Asp Lys ser Ala Lys Tyr 




2725 



2730 
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Ala Gly Phe Gly Phe Asp Ala ser Val Trp Glu Met Phe Pro Tyr 
2735 2740 2745 

Tro lie Ala Gly Ala Glu Leu His He lie Asp Glu Ala lie Arg 
2750 2755 2760 

Met Asp He Thr Arg Leu Asn Glu Tyr Phe Glu Glu Asn Gly lie 
2765 2770 2775 

Thr lie Thr Phe Leu Pro Thr Gin Leu cys Glu Gin Phe Met Glu 
2780 2785 2790 

Leu Asp Asn Gin ser Leu Arg val Leu Leu Thr Gly Gly Asp Lys 
2795 2800 2805 

Leu Lys Arg lie Glu Lys Arg Asn Tyr Thr Leu val Asn Asn Tyr 
2810 2815 2820 

Glv Pro Thr Glu Asn Thr val val Ala Thr Ser Thr Ala lie Asp 
2825 2830 2835 

pro Asp Glu Gly Met Leu ser He Gly Lys Pro lie Ala Asn Thr 
2840 2845 2850 

Ara Ala Tyr val Leu Gly Gin Asn Asn Glu Val Gin Pro Val Gly 
2855 2860 2865 

Val Ala Gly Glu Leu Cys lie Ala Gly Arg Gly Leu Ala Arg Gly 
2870 2875 2880 

Tyr Leu Asn Lys Pro Glu Glu Thr Ala Lys Arg Phe Thr Glu Asp 
2885 2890 2895 

Pro Phe Val Pro Gly Glu Arg Met Tyr Arg Thr Gly Asp Ala val 
2900 2905 2910 

Lys Trp Leu Glu Asp Gly Arg Leu Glu Tyr He Gly Arg lie Asp 
2915 2920 2925 

Gin Gin Val Lys lie Arg Gly Phe Arg lie Glu Leu Ser Glu lie 
2930 2935 2940 

Glu val Gin Leu Ala Arg Leu Ser Glu val Gin Glu Ala val val 
2945 2950 2955 

Thr Asp He Glu Asp Ala Tyr Gly Asn Lys Ala Leu cys Gly Tyr 
2960 2965 2970 

Val val Ala Asp Glu Gin Leu Asp Thr Glu ser Leu Ala Arg Lys 
2975 2980 2985 
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Leu Gly Gin Thr Leu Pro Asp Tyr Met val Pro Ala Tyr Trp val 
2990 2995 3000 

Gin Leu Asp Glu Leu Pro val Thr Ala Asn Gly Lys Val Asp Arg 
3005 3010 3015 

Arq Ala Leu Pro Gin Pro Asp val Glu Ala Gin Thr Ala Glu Tyr 
3020 3025 3030 

Lvs Ala Pro Arg Thr Glu Thr Glu Gin Leu Leu Ala Asp lie Trp 
3035 " 3040 3045 

Gin Asp val Leu Gly He Asp Arg lie Gly val Thr Asp Asn Phe 
3050 3055 3060 

Phe Ala Leu Gly Gly Asp Ser lie Lys Gly lie Gin Met Ala Ser 
3065 3070 3075 

Arg Leu Gin Gin His Gly Trp Lys Leu Glu Met Lys Asp Leu Phe 
3080 3085 3090 

Gin His Pro Thr He Gly Glu Leu ser Ala Tyr yal Gin Ala Ala 
3095 3100 3105 

Asp Asp Gin Pro lie Asp Gin Asn Pro val Glu Gly Glu val Thr 
3110 3115 3120 

Leu Thr Pro lie Gin Arg Trp Phe Phe Glu Arg Lys Phe Thr Asn 
3125 • 3130 3135 

Glu His His Trp Asn Gin ser val Met Leu His Ala Pro Ser Gly 
3140 3145 3150 

Phe Asp Pro Glu Ala Ala Gly Lys Ala Leu Thr Lys Met lie Glu 
3155 3160 3165 

His His Asp Ala Leu Arg Met val Tyr Gin Arg Asn Gly Asp Gly 
3170 3175 3180 

He val Gin Tyr Asn Arg Gly Leu Glu Glu Thr Ala val Arg Pro 
3185 3190 3195 

Glu val lie Arg Phe Asn Glu ser Gly Ala Glu Leu Glu Ala Ala 
3200 3205 3210 

val Leu lvs Glu ser Asn Arg lie Gin ser Ser lie Asn Leu Thr 
3215 3220 3225 

Glu Gly Pro Leu Leu Lys Ala Ala lie Phe Glu Thr Asp Gin Gly 
3230 3235 3240 
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Asp His Leu Leu He val He His His Leu val val Asp Gly He 
3245 3250 3255 

ser Trp Arg lie Leu Leu Glu Asp Phe Ala Ala Gly Tyr Ala Gin 
3260 3265 3270 

Ala Glu Lys Gly Glu Pro lie lie Leu Gin Glu Lys Thr His Ser 
3275 3280 3285 

Phe Ala Glu Tyr Ala Ala Arg Leu Lys Glu Tyr Ala Arg Ser Lys 
3290 3295 3300 

Ala Phe Ala Lys Glu He Gly Tyr Trp Gin Glu val Glu Lys Ala 
3305 3310 3315 

Glu Thr Ala ser Leu Pro Lys Asp Asp Glu Ala Glu Asp Lys Arg 
3320 3325 3330 

Met His His Thr Lys Thr Ala Glu Phe Ser Leu ser Lys Glu Glu 
3335 3340 3345 

Thr Glu Gin Leu Met Thr Lys val His Glu Ala Tyr Asn Thr Glu 
3350 3355 3360 

Met Asn Asp lie Leu Leu Thr Ala Leu Gly Leu Ala Leu Lys Glu 
3365 3370 3375 

Trp Thr Gly Gin Glu Asp Phe lie lie Cys Leu Glu Gly His Gly 
3380 3385 3390 

Arq Glu Asp lie Met Glu Gly Leu Asn lie Ser Arg Thr Val Gly 
3395 3400 3405 

Trp Phe Thr ser Gin Phe Pro Ala Leu lie Gin Leu Arg His Ser 
3410 3415 3420 

Glu Asp He Gly Tyr Gin He Lys Gin lie Lys Glu Glu Leu Arg 
3425 3430 3435 



His lie Pro Asn Lys Gly lie Gly Tyr Gly lie Tyr Arg Tyr Leu 
3440 3445 3450 

Thr Glu Glu Gly Lys Lys Ala Gin Pro lie Lys His Asp lie ser 
3455 3460 3465 

Phe Asn Tyr Leu Gly Gin Phe Ala Glu Met Ala Asp ser Gly Leu 
3470 3475 3480 

Phe Thr Arg ser Ala Leu Pro ser Gly Asp Pro Leu Ser Pro Glu 
3485 3490 3495 
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Thr Glu Lys Pro Asn Ala Leu Asp lie Val Gly Tyr lie Glu Asn 
3500 3505 3510 

Gly lie Leu Thr Met ser He Ala Tyr His Ser Leu Glu Tyr Lys 
3515 3520 3525 

Glu ser Thr Val Ala Ala val Ala Ala Ser Phe Lys Thr Tyr Leu 
3530 3535 3540 

Leu Gin Leu lie Asp His Cys Leu Glu Leu Asp Gly Gly Glu Leu 
3545 3550 3555 

Thr Pro Ser Asp Leu Gly Asp Asp Glu Leu Thr Leu Glu Glu Leu 
3560 3565 3570 

Asp Lys Leu Met Glu lie Phe 
3575 3580 

<210> 15 

<211> 1738 

<212> DNA 

<213> Bacillus lichenifornm s 

<220> 
<221> CDS 

<222> C501)..(1238) 

<400> 15 „ 
aaggttatgt ataagcaaca tattaccaca atttgcgcag aaacacgaaa aacaggatga 60 

acggctccaa cgttcaccct gcctgaagaa ggttacgctt taatgaagaa acgttaactg 120 

ccttttgcaa gcacccattt ttcgtcaaaa tgaagacttg taacgcctat acatttcctg 180 

cgacaaacac ctcatttgat cgtcacacct tttttatatg acgaagacgt caaataaagc 240 

aggtgctttc tcaattcagt ggatgaaaga aatttctaag cttgacatgt ttcatactca 300 

ggactcttgc cggattttgt ctttgacaaa cacctcattc gccagagttg ataagctttc 360 

ccttcttcaa gaattagaat gtcctaaggc gctttcgatt attcgtttta tttttacggc 420 

cgaaaagcgg gagggaaaac gtttcaaata cattcttgtt tttggtacta ttaagaaaaa 480 

tgcaggaaag gaacgaacgt atg tea eta ctg act gtt aaa gag tta act gga 533 

Met ser Leu Leu Thr val Lys Glu Leu Thr Gly 
1 5 10 

ggg tat aca aga aac ccg gtg ctg cgc gat gtt tea ttt gcg att gaa 581 
Gly Tyr Thr Arg Asn Pro Val Leu Arg Asp val Ser Phe Ala lie Glu 
15 20 25 

egg gag cag ate gtc ggg ctg ate ggt ttg aac gqa gcg ggg aaa age 629 
Arg Glu Gin He val Gly Leu lie Gly Leu Asn Gly Ala Gly Lys Ser 
30 35 40 

acg acg ate egg cat ate ate ggc tta atg gaa ccg cac aaa gga tct 677 
Thr Thr lie Arg His lie lie Gly Leu Met Glu Pro His Lys Gly Ser 
45 50 55 

gtt gaa ttg aac ggc aaa acg ttc atg gac gat ccg gaa age tac cgt 725 

Page 65 



869 



917 



965 



1013 



1061 



1109 



WO 03/087142 PCT/DK03/00199 

10297.204.ST25.txt 
val Glu Leu Asn Gly Lys Thr Phe Met Asp Asp Pro Glu ser Tyr Arg 
60 65 70 75 

tec caa ttt acg ttt att ccg gaa acg ccg att tta tat gaa gag ctg 773 
ser Gin Phe Thr Phe lie Pro Glu Thr Pro He Leu Tyr Glu Glu Leu 
80 85 90 

aca ttg aag gag cat ttg gag ctg act gcg atg gcg tac gqg ctt teg 821 
Thr Leu Lys Glu His Leu Glu Leu Thr Ala Met Ala Tyr Gly Leu Ser 
95 100 105 

aaq qaa acq ttc gag aaa agg ctg ccg ccg ctt ttg aag gaa ttc aga 
Lys Glu Thr Phe Glu Lys Arg Leu Pro Pro Leu Leu Lys Glu Phe Arg 
110 115 120 

atq gag aag cgt ctg aaa tgg ttc ccg gcc cat ttt tea aaa gga atg 
Met Glu Lys Arg Leu Lys Trp Phe Pro Ala His Phe ser Lys Gly Met 
125 130 135 

aag cag aag gtt atg ate atg tgc get ttc ctt gtc gaa cet gac ctg 
Lys Gin Lys val Met lie Met cys Ala Phe Leu val Glu Pro Asp Leu 
140 145 150 155 

tac att ata gac gaa ccg ttt etc ggt ctt gat ccg ctg gcg ate aat 
Tvr lie lie Asp Glu Pro Phe Leu Gly Leu Asp Pro Leu Ala lie Asn 
160 165 170 

gcc ctt etc gag egg atg aat gaa gcg aag aaa aac ggc teg gcc gtt 
Ala Leu Leu Glu Arg Met Asn Glu Ala Lys Lys Asn Gly Ser Ala val 
175 ~ 180 185 

ttg atg teg acg cat att ttg gca acg gca gag cga tat tgc gac tec 
Leu Met Ser Thr His lie Leu Ala Thr Ala Glu Arg Tyr Cys Asp Ser 
190 195 200 

ttc ate att etc cat aac ggc gaa gtg egg gcg aaa gga acg ctt gaa 1157 
Phe lie lie Leu His Asn Gly Glu val Arg Ala Lys Gly Thr Leu Glu 
205 210 215 

qag etc aga gaa cag ttt teg atg gaa gaa gcg age etc gat gac ctg 
Glu Leu Arg Glu Gin Phe ser Met Glu Glu Ala Ser Leu Asp Asp Leu 
220 225 230 235 

tat ctt gaa ctg acg aag gaa gag age tat gaa tagcattctg gggatttgga 1258 
Tyr Leu Glu Leu Thr Lys Glu Glu Ser Tyr Glu 
240 245 

agacaagaat tgaggagtat gtcaaagaaa caagatcata tttgaaatac atgctgaatg 1318 

accaccttgt categtcatg atttttttcc tegctggage tgcgagctgg tacagcaaat 1378 

ggctgaaaga gatgeccgaa ggttttccag cctattgggt gatggccgtc atettttege 1438 

tcattttgac aggctegtae gtccgcacgc tgattaaaga agctgacctt gtctttttgc 1498 

tgccgcttga agcaaagatg gggcegtatt ttcagcaggc tttccggttt agttttttga 1558 

cgcagctgtt tcctctggcc gccgcggccc tegctttgge geegctgtat tttgaagcaa 1618 

gcggcaaggg gttttccgcg tacctcgtct tgetgattea actgctcgtc ttaaaaggat 1678 

ggaacaegge tatgeaatgg eggatgaegt tttteggega aaaaaacatg agggttaccg 1738 

<210> 16 
<211> 246 
<212> PRT 

<213> Bacillus li cheniformis 
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<400> 16 

Met ser Leu Leu Thr val Lys Glu Leu Thr Gly Gly Tyr Thr Arg Asn 
1 5 10 15 

Pro val Leu Arg Asp Val ser Phe Ala He Glu Arg Glu Gin He val 
20 25 30 

Gly Leu lie Gly Leu Asn Gly Ala Gly Lys ser Thr Thr lie Arg His 
35 40 45 

lie lie Gly Leu Met Glu Pro His Lys Gly Ser val Glu Leu Asn Gly 
50 55 60 

Lys Thr Phe Met Asp Asp Pro Glu ser Tyr Arg Ser Gin Phe Thr Phe 
65 70 75 80 

lie Pro Glu Thr Pro lie Leu Tyr Glu Glu Leu Thr Leu Lys Glu His 
85 90 95 

Leu Glu Leu Thr Ala Met Ala Tyr Gly Leu Ser Lys Glu Thr Phe Glu 
100 105 110 

Lys Arg Leu Pro Pro Leu Leu Lys Glu Phe Arg Met Glu Lys Arg Leu 
115 120 ~ 125 

Lys Trp Phe Pro Ala His Phe ser Lys Gly Met Lys Gin Lys Val Met 
130 135 140 

lie Met Cys Ala Phe Leu val Glu Pro Asp Leu Tyr lie lie Asp Glu 
145 150 155 160 

Pro Phe Leu Gly Leu Asp Pro Leu Ala lie Asn Ala Leu Leu Glu Arg 
165 170 175 

Met Asn Glu Ala Lys Lys Asn Gly ser Ala val Leu Met ser Thr His 
180 185 190 

lie Leu Ala Thr Ala Glu Arg Tyr cys Asp Ser Phe lie lie Leu His 
195 200 205 

Asn Gly Glu Val Arg Ala Lys Gly Thr Leu Glu Glu Leu Arg Glu Gin 
210 ~ 215 220 

Phe Ser Met Glu Glu Ala Ser Leu Asp Asp Leu Tyr Leu Glu Leu Thr 
225 230 235 240 

Lys Glu Glu Ser Tyr Glu 
245 

<210> 17 
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<211> 4846 
<212> DMA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (501) . . (4346) 

<400> 17 

ctgacaaagg aatcggctac ggcatccttc gctacttaac agaccggaaa aaagccggtg ou 

caattttctc gatcaagcct gacatcagct ttaactacct gggacagatc gacagggagg 120 

tgcagaccgg cttctttggg ccttctcctt atgatatggg aagacaggtc tctgaaaggt 180 

ctgaagcact ctatgcactg agcttcagcg gcatcatcag caaggaaaaa ttcatcttgt 240 

catgttcatt caatacagag gaatatgaca ggcagaccat acaggagctc atggacagat 300 

tcaaagcttt cctgacagca ttgatcgacc attgtacagc taaagaagaa cgcgaattta 360 

caccgagtga tttttctgcc ggcgatcttg agatggaaga aatgggcgac ctgtttgacg 420 

ttcttgaaga aaacttgaaa taaccaccga ggacttgccc gcttgtcaag cgggcgagcc 480 

tatgaaaggg ggatacgatc ttg age cag ttt aaa aaa gaa cat gtc caa gac 533 

Leu ser Gin Phe Lys Lys Glu His val Gin Asp 
1 5 10 

ata tac tat ttg tea ccg atg cag gaa ggg atg ctg ttt cat acg ctg 581 
lie Tyr Tyr Leu Ser Pro Met Gin Glu Gly Met Leu Phe His Thr Leu 
15 20 25 

ctg cat ccg ggg caa ggc ttt tat att gaa caa ate age atg cag gtg 629 
Leu His Pro Gly Gin Gly Phe Tyr lie Glu Gin lie Ser Met Gin val 
30 35 40 

aaa ggc tct ttt caa aag gat gta ttg gaa aaa age atg aat gtc ate 677 
Lys Gly Ser Phe Gin Lys Asp val Leu Glu Lys Ser Met Asn Val lie 
45 50 55 

ate ggc agg tat gat ata ttc cga ace gtt ttc gtt cat gaa aaa atg 725 
lie Gly Arg Tyr Asp lie Phe Arg Thr val Phe val His Glu Lys Met 
60 65 70 75 

aaa cgt ccg gtt caa gtc gtt tta aag gaa agg tea ttt cag gca gaa 773 
Lys Arg Pro Val Gin Val Val Leu Lys Glu Arg Ser Phe Gin Ala Glu 
80 85 90 

gaa att gat eta tea gga ctt tct gaa gca gaa caa aat gag aga att 821 
Glu lie asp Leu Ser Gly Leu ser Glu Ala Glu Gin Asn Glu. Arg lie 
95 100 105 

gaa gat tat aaa cga aaa gat aaa gaa aaa gga ttt aac etc tea aaa 869 
Glu Asp Tyr Lys Arg Lys Asp Lys Glu Lys Gly Phe Asn Leu ser Lys 
110 115 120 

gac att ccg atg aga acg gcg gtt ttt aag aag ggg cag gat cgt tac 917 
Asp lie Pro Met Arg Thr Ala val Phe Lys Lys Gly Gin Asp Arg Tyr 
125 ^ 130 135 

gaa tgg gtg tgg age tat cat cat att ctg ctt gac gga tgg tgc ttc 965 
Glu Trp val Trp ser Tyr His His lie Leu Leu Asp Gly Trp Cys Phe 
140 . 145 150 155 

ggc att gtc gta cag gag ctg ttc gaa gta tac aac gcg etc cgt gaa 1013 
Gly lie val Val Gin Glu Leu. Phe Glu Val Tyr Asn Ala Leu Arg Glu 
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165 170 



aac agg cca tac age etc ggg cct gtc aga cct tac aaa gaa tat att 
Asn Arg Pro Tyr ser Leu Gly Pro val Arg Pro Tyr Lys Glu Tyr lie 



175 



180 



185 



aaa tgg etc gaa age cag gac aaa caa aaa teg ctg gtc tac tgg gaa 

Lys Trp Leu Glu Ser Gin Asp Lys Gin Lys ser Leu Val Tyr Trp Glu 

190 195 200 

cat cat tta gcc gga ttc gaa ggg cag acg aca ttc age gaa cag egg 

His His Leu Ala Gly Phe Glu Gly Gin Thr Thr Phe ser Glu Gin Arg 



205 



210 



215 



aaa aac ccg gag caa gcc ggc aat cag ccg gaa gaa ctg ctg ttt aca 
Lvs Asn Pro Glu Gin Ala Gly Asn Gin Pro Glu Glu Leu Leu Phe Thr 
220 225 230 235 

ctt cca aaa gaa gat aca gaa gcg ttc aca cag eta gca aaa gcg cat 
Leu Pro Lys Glu Asp Thr Glu Ala Phe Thr Gin Leu Ala Lys Ala His 
240 245 250 



cat acc 
His Thr 



acg ttg age acg gcg ctt cag gcg gtg tgg teg gtg ctg etc 
Thr Leu ser Thr Ala Leu Gin Ala val Trp ser Val Leu Leu 



255 



260 



265 



age egc tat cag cga tec egc gat ctg ate ttc ggt aca gtt gtt tea 
ser Arg Tyr Gin Arg Ser Arg Asp Leu lie Phe Gly Thr val Val ser 



270 



275 



280 



ggc cge cec get gac att caa ggt gtc gag cae atg gtc ggt ttg ttt 
Gly Arg Pro Ala Asp lie Gin Gly Val Glu His Met val Gly Leu Phe 
285 



.290 



295 



ate aat gtc gtc ccg aaa egg gcg acc ttt ggc ccg caa acg acc ttt 
He Asn Val Val Pro Lys Arg Ala Thr Phe Gly Pro Gin Thr Thr Phe 
300 305 " 310 315 

acg gag ctg gtc get gat ttg cag aag cag gcg etc gaa get gaa ccg 
Thr Glu Leu val Ala Asp Leu Gin Lys Gin Ala Leu Glu Ala Glu Pro 
320 325 330 

cat caa tat gtg ccg etc tat gaa att caa agt cat ata gca gcg ccg 
His Gin Tyr val Pro Leu Tyr Glu lie Gin Ser His lie Ala Ala Pro 
335 340 345 

aac tta ate gac cat att ate gtt ttt gaa aat tac ccg ctg caa gaa 
Asn Leu lie Asp His lie lie val Phe Glu Asn Tyr Pro Leu Gin Glu 
350 355 360 

gcc aat aaa cag cag aaa gaa aaa aat etc ggc ttc aca atg gac gag 
Ala Asn Lys Gin Gin Lys Glu Lys Asn Leu Gly Phe Thr Met Asp Glu 
365 370 375 

ate age gtt ttt gaa aaa teg aat tat gat ctg aat ttg ctt get tea 
He ser val Phe Glu Lys Ser Asn Tyr Asp Leu Asn Leu Leu Ala ser 
380 385 390 395 

ccg ggt gaa gaa atg atg ctg aaa ctt gca tac aac egg aat ata ttc 
Pro Gly Glu Glu Met Met Leu Lys Leu Ala Tyr Asn Arg Asn lie Phe 



400 



405 



410 



gaa cca tct ttc ate ttg egg tta aaa gaa cag ctt ttg aca gcc att 
Glu Pro ser Phe lie Leu Arg Leu Lys Glu Gin Leu Leu Thr Ala lie 
415 420 425 

egc gag gtc ate aga gat ccg gag cag ccg ctt gac gac att tgt gtc 
Arg Glu Val lie Arg Asp Pro Glu Gin Pro Leu Asp Asp lie cys vat 
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1109 



1157 



1205 



1253 



1301 



1349 



1397 



1445 



1493 



1541 



1589 



1637 



1685 



1733 



1781 



1829 
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430 435 440 

gtt tec aaa aag gaa aaa gag cga ctt etc cat gaa ttt aac ggt caa 
val Ser Lys Lys Glu Lys Glu Arg Leu Leu His Glu Phe Asn Gly Gin 
445 450 455 

gtc caa egg aag caa ate ggc ctg acg att ccc caa tgg ttt gag caa 
val Gin Arg Lys Gin lie Gly Leu Thr lie Pro Gin Trp Phe Glu Gin 
460 465 470 475 

tac get gaa gcg etc ccg gaa aag ccc gcg gta tea gcg gee ggg egg 
Tyr Ala Glu Ala Leu Pro Glu Lys Pro Ala Val Ser Ala Ala Gly Arg 
480 485 490 

acg ctg aca tat egg gaa ttg aac gaa aag gcg aac aag gtc gcg cac 
Thr Leu Thr Tyr Arg Glu Leu Asn Glu Lys Ala Asn Lys Val Ala His 
495 500 505 

ctt ttg cgc aaa aag aac gtc ggc cgc ggc gag ccc gtc gee ctt ttg 
Leu Leu Arg Lys Lys Asn val Gly Arg Gly Glu Pro Val Ala Leu Leu 
510 515 520 

ttc cgc cgt teg ccg gaa atg gtc ate gcg ata etc gec gtc tta aaa 
Phe Arg Arg Ser Pro Glu lyiet Val lie Ala lie Leu Ala val Leu Lys 
525 530 535 

gca ggg ggc gee tat ctg ccg att gac ccg gaa tat cct gaa gca egg 
Ala Gly Gly Ala Tyr Leu Pro lie Asp Pro Glu Tyr Pro Glu Ala Arg 
540 545 550 555 

att cag tat atg ctg gaa gac age ggg get gtt tgc atg ctg aca cag 
lie Gin Tyr Met Leu Glu Asp Ser Gly Ala Val cys Met Leu Thr Gin 
560 565 570 

gaa gag ctt gee ggc egg gcg gcg teg ctt tct ttt cat aag cat acg 
Glu Glu Leu Ala Gly Arg Ala Ala Ser Leu ser Phe His Lys His Thr 
575 580 585 

ate ctg ate gac gat cct get gtg tct gca gaa age ggg aga aac etc 
lie Leu lie Asp Asp Pro Ala Val Ser Ala Glu Ser Gly Arg Asn Leu 
590 595 600 

gaa ate gee gee gag ccg gac gac ctt get tat att atg tat acg tct 
Glu lie Ala Ala Glu Pro Asp Asp Leu Ala Tyr lie Met Tyr Thr Ser 
605 610 615 

ggc aca acg gga aaa ccg aaa ggc aat ctg acg aca cat gee aat att 
Gly Thr Thr Gly Lys Pro Lys Gly Asn Leu Thr Thr His Ala Asn lie 
620 625 630 635 

aca agg gtt gta aaa gag aca aac tac ate age ctt tec gag aaa gac 
Thr Arg val val Lys Glu Thr Asn Tyr lie Ser Leu ser Glu Lys Asp 
640 645 650 

ace ttg ctg tec ctt tea aac tat gcg ttt gac ggc ttc aca ttt gat 
Thr Leu Leu ser Leu Ser Asn Tyr, Ala Phe Asp Gly Phe Thr Phe Asp 
655 660 665 

ctg tac ggc gcg ctg tta aac gga gca aag ctg gtg gtg gee gat cag 
Leu Tyr Gly Ala Leu Leu Asn Gly Ala Lys Leu Val val Ala Asp Gin 
670 675 680 

gcg acg att etc cat ate ggc aag ctg aca gaa gcg att cag aag gaa 
Ala Thr lie Leu His lie Gly Lys Leu Thr Glu Ala lie Gin Lys Glu 
685 690 695 

aac ate aca gtc atg ttt gtg aca acg gcg ctg ttc aac ttg ctg gtt 
Asn He Thr Val Met Phe val Thr Thr Ala Leu Phe Asn Leu Leu Val 
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700 705 710 715 

gat gcg gga aca ggg tgg atg aaa ggg att cgc aaa gtc ctg ttc ggc 
Asp Ala Gly Thr Gly Trp Met Lys cTy He Arg Lys val Leu Phe Gly 
720 725 730 

qqa gag cgc tea tct gtc age cat gtc aag aaa gca ttt get gee atg 
Gly Glu Arg ser ser val ser His val Lys Lys Ala Phe Ala Ala Met 
y 735 740 745 

gga ccg gac agg ate ate cat gta tac ggg ccg acg gaa acg acc gtc 
Gly Pro Asg Arg lie lie His val Tyr Gly Pro Thr Glu Thr Thr Val 

ttc gcg acg ttc tat ccg gtc aac cgt atg gaa gac age gcg gtt tec 
Phe Ala Thr Phe Tyr Pro val Asn Arg Met Glu Asp Ser Ala val Ser 
765 770 775 

att ccg ate ggc aag ccg ata aac gaa acg aat gca tac ate ctg acg 
He Pro lie Gly Lys Pro lie Asn Glu Thr Asn Ala Tyr lie Leu Thr 
780 785 790 795 

gaa aat aac egg ctt cag ccg att gga gcg gtg ggt gaa ttg tgt ctg 
Glu Asn Asn Arg Leu Gin Pro lie Gly Ala Val Gly Glu Leu Cys Leu 
800 805 810 

age ggt aca gga gta teg cgc ggc tat ttg aac agg ccg gaa ctg act 
Ser Gly Thr Gly val Ser Arg Gly Tyr Leu Asn Arg Pro Glu Leu Thr 
815 820 825 

gcg gaa aaa ttc gcg ccg cat ccg ttt aac age ggt gaa acg atg tac 
Ala Glu Lys Phe Ala Pro His Pro Phe Asn Ser Gly Glu Thr Met Tyr 
830 835 840 

agg acg gga gat ctg gee cgc tgg ctg ccg gac ggc aat ate gac ttc 
Arg Thr Gly Asp Leu Ala Arg Trp Leu Pro Asp Gly Asn lie Asp Phe 
845 850 855 

ate ggg egg ate gat gat caa gtg aaa ate cgc gga cac egg att gag 
lie Gly Arg lie Asp Asp Gin Val Lys lie Arg Gly His Arg lie Glu 
860 865 870 875 

etc ggt gaa ate gaa gag cag ctg atg cgc tgc caa ggc gta aag gaa 
Leu Gly Glu lie Glu Glu Gin Leu Met Arg Cys Gin Gly val Lys Glu 
880 885 890 

gee gtt gta acc gee agg aaa age ggg aac ggg gat gcg gcg etc acc 
Ala val val Thr Ala Arg Lys Ser Gly Asn Gly Asp Ala Ala Leu Thr 
895 900 905 

get tat gtc gtc ccg gtg cag gga act gag gtt gca aac gag gag gtt 
Ala Tyr Val Val Pro val Gin Gly Thr Glu val Ala Asn Glu Glu val 
910 915 920 

cgc cgc caa ttg gcg egg agg eta ccg get tac atg gtg ccg get gcg 
Arg Arq Gin Leu Ala Arg Arg Leu Pro Ala Tyr Met val Pro Ala Ala 
925 930 935 

tat ate atg ctt gaa gag ctg ccg ctt acc get aac gga aaa gtc aac 
Tyr He Met Leu Glu Glu Leu Pro Leu Thr Ala Asn Gly Lys Val Asn 
940 945 950 955 

cga cgc ctt etc cct gaa gee gat ggc egg ccg aat tea aca gag cgc 
Arg Arq Leu Leu Pro Glu Ala Asp Gly Arg Pro Asn Ser Thr Glu Arg 
960 965 970 

cgt gca ccc cgc aat get acg gaa gaa aag ctt gca gtg att tgg tct 
Arg Ala Pro Arg Asn Ala Thr Glu Glu Lys Leu Ala val lie Trp ser 
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980 985 



gag gtt etc ggc aga cag cag ate gga ata gac gag aac ttt ttt gaa 
Glu Val Leu Gly Arg Gin Gin lie Gly He Asp Glu Asn Phe Phe Glu 
990 995 1000 

ate ggg gga cat tea ttg aaa gee atg gee gtc gee tec egg atg 
lie Gly Gly His ser Leu Lys^ Ala Met Ala val Ala^ ser Arg Met 



1005 



1010 



ctg aaa gat etc gca ate gat gtt ccg gtg aat gtg ttg ttt gaa 
Leu Lys Asp Leu Ala He Asp val Pro val Asn val Leu Phe Glu 
1020 1025 1030 

atg ccc aca ate gag ggc etc gcg get tat ate gac caa ggc ggc 
Met Pro Thr lie Glu Gly Leu Ala Ala Tyr He Asp Gin Gly Gly 
1035 1040 1045 

cat gtg gat gaa gtg aaa aaa ace gtc ttc aat cag gca age ace 
His val Asp Glu val Lys Lys Thr val Phe Asn Gin Ala ser Thr 
1050 1055 1060 

cgc cat ttg ttc get ttc ccg cct gtc etc gga tac ggc ate atg 
Arg His Leu Phe Ala Phe Pro Pro val Leu Gly Tyr Gly He Met 
» 1070 my; 



1065 



1075 



tac ggc aag ctg gee gaa caa atg ccg gaa tac agg att cac gcg 
Tvr Glv Lys Leu Ala Glu Gin Met Pro Glu Tyr Arg He His Ala 
7 1080 1085 1090 

ttc gac ttt ata gaa age gat gac cgc get gtg cgc tat gca gaa 
Phe Asp Phe lie Glu Ser Asp Asp Arg Ala val Arg Tyr Ala Glu 
1095 1100 1105 

gee ate tec gac ctt cag cct gaa ggg ccg ctg aca ttg ate ggc 
Ala He ser Asp Leu Gin Pro Glu Gly Pro Leu Thr Leu lie Gly 
1110 1115 1120 

tat tea gee ggc tgc gga ctt gee ttt gaa gtg gcg caa gcg etc 
Tyr Ser Ala Gly cys Gly Leu Ala Phe Glu val Ala Gin Ala Leu 
1125 1130 1135 

gaa aag aac gga" egg aag gtc gaa aag ctg ctg atg ate gac tea 
Glu Lys Asn Gly Arg Lys Val Glu Lys Leu Leu Met lie Asp Ser 
- 3 — n** 1150 



1140 



1145 



tat atg aag aac gat gtc age gat tta gaa ggg egg tea att gaa 

Tyr Met Lys Asn Asp val Ser Asp Leu Glu Gly Arg Ser lie Glu 
' 1155 1160 1165 

gee gat acg gee gee ttg atg gaa gee aac aag gac aat gaa tat 

Ala Asp Thr Ala Ala Leu Met Glu Ala Asn Lys Asp Asn Glu Tyr 
1170 1175 1180 

atg aaa ate aag acg gtt gee gat ggc ate get aaa aag atg aca 

Met Lys lie Lys Thr val Ala Asp Gly He Ala Lys Lys Met Thr 



1185 



gec tat tat tct tac ttt gtc aat ctt gtc cat caa gga acg gtc 
Ala Tyr Tyr Ser Tyr Phe Val Asn Leu Val His Gin Gly Thr Val 
1200 1205 1210 

age tea gag att cat ttg ate aaa tea gag cac gca aaa ccg etc 
ser ser Glu lie His Leu He Lys ser Glu His Ala Lys Pro Leu 
1215 1220 1225 

ccg gca tgg ctt teg ttg tgg aaa gaa gga acg gag tct tea tat 
pro Ala Trp Leu Ser Leu Trp Lys Glu Gly Thr Glu ser ser Tyr 
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1240 



gat gaa tat caa ggc get gga aga cat gat gaa atg ctt gcg gac 
Asp Glu Tyr Gin Gly Ala Gly Arg His Asp Glu Met Leu Ala Asp 
1245 1250 1255 

ggc ttt gtt aaa age aac gca gat etc ate aga cag att ttg ggc 
Gly Phe Val Lys ser Asn Ala Asp Leu lie Arg Gin lie Leu Gly 
1260 1265 1270 

gaa cgt gee get gta ate gga ggt gca tgatgcatga acgagatcat 
Glu Arg Ala Ala val He Gly Gly Ala 
1275 1280 

taagcagttt ggagegcegg caageggtat gcagttgatc tgtttcccgt ttgccggggg 

atatteggea tcattcagac cgcttcacga acatttaaaa acagattttg atatgetgge 

gatcgaaccg cctggacacg gcacaaatcg aatggcgctt gtcgacaatt tggaaaagct 

cgccgatttg tatatagegg cgcttaagcc gcggctttcc tctcaattcg tgctgttcgg 

ccacagtatg ggcggcatgg ttgtttacag gctggcgcaa aagcttgaac aagaagggat 

ctttccggca gccgctgtga tatcagegat acagccgccc catattcagc ggcaaaaggt 

gtctcaccaa aaggatgacg catttctcga ccatctcatt cagcttggcg gaatacccaa 

agaactggca gagcacaggg aaatgatgaa ctttttcctg ccttcgttca gageggacta 



<210> 18 

<211> 1282 

<212> PRT 

<213> Bacillus licheniformis 

<400> 18 

Leu Ser Gin Phe Lys Lys Glu His val Gin Asp lie Tyr Tyr Leu Ser 
1 5 10 15 



Pro Met Gin Glu Gly Met Leu Phe His Thr Leu Leu His Pro Gly Gin 
20 25 30 



Gly Phe Tyr lie Glu Gin lie Ser Met Gin Val Lys Gly ser Phe Gin 
35 40 45 



Lys Asp val Leu Glu Lys ser Met Asn val lie lie Gly Arg Tyr Asp 
50 55 60 



He Phe Arg Thr val Phe val His Glu Lys Met Lys Arg Pro val Gin 
65 70 75 80 



Val val Leu Lys Glu Arg ser Phe Gin Ala Glu Glu lie Asp Leu ser 
85 90 95 



Gly Leu ser Glu Ala Glu Gin Asn Glu Arg lie Glu Asp Tyr Lys Arg 
100 105 110 



Lys Asp Lys Glu Lys Gly Phe Asn Leu ser Lys Asp lie Pro Met Arg 



4274 

4319 

4366 

4426 
4486 
4546 
4606 
4666 
4726 
4786 
4846 



115 



120 



125 
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Thr Ala Val Phe Lys Lys Gly Gin Asp Arg Tyr Glu Trp Val Trp Ser 
130 135 140 

Tyr His His lie Leu Leu Asp Gly Trp Cys Phe Gly lie val val Gin 
145 150 155 160 

Glu Leu Phe Glu val Tyr Asn Ala Leu Arg Glu Asn Arg Pro Tyr Ser 
165 170 175 

Leu Gly Pro val Arg Pro Tyr Lys Glu Tyr lie Lys Trp Leu Glu Ser 
180 185 190 

Gin Asp Lys Gin Lys Ser Leu val Tyr Trp Glu His His Leu Ala Gly 
195 200 205 

Phe Glu Gly Gin Thr Thr Phe Ser Glu Gin Arg Lys Asn Pro Glu Gin 
210 215 220 

Ala Gly Asn Gin Pro Glu Glu Leu Leu Phe Thr Leu Pro Lys Glu Asp 
225 230 235 240 

Thr Glu Ala Phe Thr Gin Leu Ala Lys Ala His His Thr Thr Leu Ser 
245 250 255 

Thr Ala Leu Gin Ala val Trp Ser val Leu Leu Ser Arg Tyr Gin Arg 
260 265 270 

Ser Arg Asp Leu lie Phe Gly Thr Val Val Ser Gly Arg Pro Ala Asp 
275 280 285 

lie Gin Gly Val Glu His Met Val Gly Leu Phe lie Asn Val val Pro 
290 295 300 

Lys Arg Ala Thr Phe Gly Pro Gin Thr Thr Phe Thr Glu Leu Val Ala 
305 310 315 320 

Asp Leu Gin Lys Gin Ala Leu Glu Ala Glu Pro His Gin Tyr Val Pro 
325 330 335 

Leu Tyr Glu lie Gin ser His lie Ala Ala Pro Asn Leu lie Asp His 
340 345 350 

lie lie val Phe Glu Asn Tyr Pro Leu Gin Glu Ala Asn Lys Gin Gin 
355 360 365 

Lys Glu Lys Asn Leu Gly Phe Thr Met Asp Glu lie ser val Phe Glu 
370 375 380 

Lys ser Asn Tyr Asp Leu Asn Leu Leu Ala Ser Pro Gly Glu Glu Met 
385 390 395 400 
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Met Leu Lys Leu Ala Tyr Asn Arg Asn lie Phe Glu Pro ser Phe lie 
405 " 410 415 

Leu Arg Leu Lys Glu Gin Leu Leu Thr Ala lie Arg Glu Val lie Arg 
420 425 430 

Asp Pro Glu Gin Pro Leu Asp Asp He cys val val Ser Lys Lys Glu 
435 440 445 

Lys Glu Arg Leu Leu His Glu Phe Asn Gly Gin val Gin Arg Lys Gin 
450 455 460 

lie Gly Leu Thr lie Pro Gin Trp Phe Glu Gin Tyr Ala Glu Ala Leu 
465 470 475 480 

Pro Glu Lys Pro Ala val ser Ala Ala Gly Arg Thr Leu Thr Tyr Arg 
485 490 495 

Glu Leu Asn Glu Lys Ala Asn Lys val Ala His Leu Leu Arg Lys Lys 
500 505 510 

Asn val Gly Arg Gly Glu Pro Val Ala Leu Leu Phe Arg Arg ser Pro 
515 520 525 

Glu Met val lie Ala lie Leu Ala val Leu Lys Ala Gly Gly Ala Tyr 
530 535 540 

Leu Pro lie Asp Pro Glu Tyr Pro Glu Ala Arg lie Gin Tyr Met Leu 
545 550 555 560 

Glu Asp Ser Gly Ala Val Cys Met Leu Thr Gin Glu Glu Leu Ala Gly 
565 570 575 

Arg Ala Ala ser Leu ser Phe His Lys His Thr lie Leu lie Asp Asp 
580 585 590 

pro Ala val Ser Ala Glu Ser Gly Arg Asn Leu Glu lie Ala Ala Glu 
595 600 605 

Pro Asp Asp Leu Ala Tyr lie Met Tyr Thr Ser Gly Thr Thr Gly Lys 
610 615 620 

Pro Lys Gly Asn Leu Thr Thr His Ala Asn lie Thr Arg val val Lys 
625 630 635 640 

Glu Thr Asn Tyr lie ser Leu Ser Glu ,Lys Asp Thr Leu Leu Ser Leu 
645 650 655 

Ser Asn Tyr Ala Phe Asp Gly Phe Thr Phe Asp Leu Tyr Gly Ala Leu 
660 665 670 
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Leu Asn Gly Ala Lys Leu Val val Ala Asp Gin Ala Thr lie Leu His 
675 680 685 

lie Gly Lys Leu Thr Glu Ala lie Gin Lys Glu Asn He Thr val Met 
690 695 700 

Phe val Thr Thr Ala Leu Phe Asn Leu Leu val Asp Ala Gly Thr Gly 
705 710 715 720 

Trp Met Lys Gly lie Arg Lys val Leu Phe Gly Gly Glu Arg ser Ser 

val ser His Val Lys Lys Ala Phe Ala Ala Met Gly Pro Asp Arg lie 
740 745 750 

lie His Val Tyr Gly Pro Thr Glu Thr Thr val Phe Ala Thr Phe Tyr 
755 760 765 

pro Val Asn Arg Met Glu Asp ser Ala Val Ser lie Pro lie Gly Lys 
770 775 780 

pro lie Asn Glu Thr Asn Ala Tyr lie Leu Thr Glu Asn Asn Arg Leu 
785 790 795 800 

Gin Pro lie Gly Ala Val Gly. Glu Leu Cys Leu Ser Gly Thr Gly val 
805 810 815 

Ser Arq Gly Tyr Leu Asn Arg Pro Glu Leu Thr Ala Glu Lys Phe Ala 
820 825 830 

Pro His Pro Phe Asn Ser Gly Glu Thr Met Tyr Arg Thr Gly Asp Leu 
835 840 845 

Ala Arq Trp Leu Pro Asp Gly Asn lie Asp Phe lie Gly Arg lie Asp 
850 855 860 

Asp Gin val Lys He Arg Gly His Arg lie Glu Leu Gly Glu lie Glu 
865 870 875 880 

Glu Gin Leu Met Arg cys Gin Gly val Lys Glu Ala Val val Thr Ala 
885 890 895 

Arq lvs Ser Gly Asn Gly Asp Ala Ala Leu Thr Ala Tyr val Val Pro 
y 900 905 910 

Val Gin Gly Thr Glu val Ala Asn Glu Glu val Arg Arg Gin Leu Ala 
915 920 925 

Arq Arq Leu Pro Ala Tyr Met val Pro Ala Ala Tyr lie Met Leu Glu 
930 935 940 
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Glu Leu Pro Leu Thr Ala Asn Gly Lys val Asn Arg Arg Leu Leu Pro 
945 950 955 960 

Glu Ala Asp Gly Arg Pro Asn ser Thr Glu Arg Arg Ala Pro Arg Asn 
965 970 975 

Ala Thr Glu Glu Lys Leu Ala val lie Trp ser Glu val Leu Gly Arg 
980 985 990 

Gin Gin lie Gly He Asp Glu Asn Phe Phe Glu lie Gly Gly His Ser 
995 1000 1005 

Leu Lys Ala Met Ala Val Ala ser Arg Met Leu Lys Asp Leu Ala 
1010 1015 1020 

lie Asp val Pro Val Asn Val Leu Phe Glu Met Pro Thr lie Glu 
1025 1030 1035 

Glv Leu Ala Ala Tyr lie Asp Gin Gly Gly His val . Asp Glu val 
1040 1045 1050 

Lys Lys Thr val Phe Asn Gin Ala ser Thr Arg His Leu Phe Ala 
1055 1060 1065 

Phe Pro Pro val Leu Gly Tyr Gly lie Met Tyr Gly Lys Leu Ala 
1070 1075 1080 

Glu Gin Met Pro Glu Tyr Arg lie His Ala Phe Asp Phe lie Glu 
1085 1090 1095 

ser Asp Asp Arg Ala val Arg Tyr Ala Glu Ala lie ser Asp Leu 
1100 1105 1110 

Gin Pro Glu Gly Pro Leu Thr Leu lie Gly Tyr ser Ala Gly Cys 
1115 1120 1125 

Gly Leu Ala Phe Glu Val Ala Gin Ala Leu Glu Lys Asn Gly Arg 
1130 1135 1140 

Lys Val Glu Lys Leu Leu Met lie Asp Ser Tyr Met Lys Asn Asp 
1145 1150 1155 

val ser Asp Leu Glu Gly Arg ser lie Glu Ala Asp Thr Ala Ala 
1160 1165 1170 

Leu Met Glu Ala Asn Lys Asp Asn Glu Tyr Met Lys lie Lys Thr 
1175 1180 1185 

val Ala Asp Gly lie Ala Lys Lys Met Thr Ala Tyr Tyr Ser Tyr 
1190 1195 1200 

Page 77 



WO 03/087142 



10297.204.ST25.txt 



PCT7DK03/00199 



Phe val Asn Leu val His Gin Gly Thr val Ser Ser Glu He His 
1205 1210 1215 

Leu He Lys ser Glu His Ala Lys Pro Leu Pro Ala Trp Leu ser 
1220 1225 1230 

Leu Trp Lys Glu Gly Thr Glu Ser Ser Tyr Asp Glu Tyr Gin Gly 
1235 1240 1245 

Ala Gly Arg His Asp Glu Met Leu Ala Asp Gly Phe Val Lys Ser 
1250 1255 1260 

Asn Ala Asp Leu He Arg Gin He Leu Gly Glu Arg Ala Ala val 
1265 1270 1275 

lie Gly Gly Ala 
1280 

<210> 19 

<211> 1678 

<212> DNA 

<213> Bacillus lichemforrms 

<220> 

<221> CDS 

<222> (501) . . CH78) 

aacgactttc cgatgattcc tgtttgttca cggctcggat ttgttcggta gtgccggtcg 60 

atatgaggct tgagccgatt ggccaaaaaa gcggcatatt cgttgccctt cccgccgtac 120 

tcccgtttat tcggcagcaa atgccgcttg ggaaaaggcg tgtattcgct ttccctgtct 180 

tttggagcca ctccgaccag cagcaattcc ggcacttcct gactcgaaaa cagcttttcg 240 

attgagcgca gactgttgct gtatgccgga tcgaataaat ctcccaggtc atggacgtat 300 

agaacgggat agcggttttc accgctcccg tatgaaggag gaagatagat caaaagctcc 360 

ctcccgaagc atgtatcttt tatcaatgtt ccgtctatca tgttcattac tccattctgc 420 

acaagtatca tgcctatctt tcctgctgtc tgtttgctaa aatgaaagca gaaaaatatc 480 

atgtgaagag gttgcgtttg atg aag att tac gcc gtt tat atg gat cag ctg 533 
y y u y y wet Lys lie Tyr Ala Val Tyr Met Asp Gin Leu 

15 10 

ccg gaa gcc ggt caa ttt aac cga atg atg gcc atg gtg tct gaa gaa 581 
pro Glu Ala Gly Gin Phe Asn Arg Met Met Ala Met val Ser Glu Glu 
15 20 25 

aag cga aaa aaa gtg ggc aga tac aga tat ccc gaa' gat gcc age egg 629 
Lys Arg Lys Lys val Gly Arg Tyr Arg Tyr Pro Glu Asp Ala ser Arg 
30 35 40 

acg ctg ate gga gaa gtg ctg gcg agg cac ate ate age gaa acg ttt 677 
Thr Leu lie Gly Glu Val Leu Ala Arg His lie lie ser Glu Thr Phe 
45 50 55 
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cat ttg ccg aat gag cag ate cgt ttt aca gaa gga agg tac ggc aaa 
His Leu Pro Asn Glu Gin He Arg Phe Thr Glu Gly Arg Tyr Gly Lys 
60 65 70 75 

ccg get get gaa ggt ctg aac gac ttt cat ttc aac att tec cac tec 
pro Ala Ala Glu Gly Leu Asn Asp Phe His Phe Asn lie Ser hts Ser 



80 



85 



90 



gga aaa tgg ate gtg tgc gga gee ggc gcg cag ccg ate gga gtg gat 
Gly Lys Trp lie val cys Gly Ala Gly Ala Gin Pro He Gly val Asp 
95 100 105 

gtc gaa aag ate aag ccg ate aat ttc gac att gee aaa egg ttt ttt 

val Glu Lys He Lys pro lie Asn Phe Asp lie Ala Lys Arg Phe Phe 
110 115 120 

i 

tea cct tec gag cac gat gat etc atg gaa aag gac gaa tea gaa cgc 

Ser Pro Ser Glu His Asp Asp Leu Met Glu Lys Asp Glu ser Glu Arg 
125 130 135 

ctg teg tat ttc tat cat ttg tgg acg atg aaa gaa age ttt att aaa 
Leu Ser Tyr Phe Tyr His Leu Trp Thr Met Lys Glu Ser Phe lie Lys 
140 145 150 155 

cag gcg gga aaa ggc ctg tct ctg ccg ctt gat tec ttc tec gtc aaa 
Gin Ala Gly Lys Gly Leu ser Leu Pro Leu Asp Ser Phe Ser val Lys 



160 



165 



ctg aac gaa cag ggg cga get teg gtg gaa act ccc ccc ggc tat ccg 

Leu Asn Glu Gin Gly Arg Ala Ser Val Glu Thr Pro Pro Gly Tyr Pro 
175 ' ~ 180 185 

cct tgc tat ata caa gee tat gaa att gac ccc ggc tat aaa atg gcg 

Pro cys Tyr lie Gin Ala Tyr Glu lie Asp Pro Gly Tyr Lys Met Ala 
190 195 200 



gtg tgt tec gee gca cct gaa ttt ccc ggc egg att gtg atg aaa age 
Vat Cys ser Ala Ala Pro Glu Phe Pro Gly Arg lie val Met Lys Ser 
205 210 215 

tgc get gaa ctg tea atg ctt taaaaagtcc cgccctaaaa ataageggtt 
cys Ala Glu Leu ser Met Leu 
220 225 

tccaccgctt gccgcaaccg ctcgatgccg ctgcggatgt cctcttcctt cacattggac 
gtattgattt tcaatagatt tctttttgga aaagceggea tataatgagc gttgaccggt 
tcgagcagga cgtcccgttt ttgtaggctt ttaatcagac gggatgeegg gategtcegg 
tccaattcaa tatgggtgtg gatagcegge tgtgcgggag gatgaaattc aaacacatcc 
cctagagacg eggaacatte ttttagcaga teatgeagaa ggcatgatct tttttgatag 
gaagaacgga tettttgett atgettttea aacatcccgc tcttcaaata gatctccaaa 
geggectgag acagcatgga actgtcaatg tcgagcagct gtttgtaccg gttgaacaca 
attgtcagag aatcgggcag cacggcggct ccgacccgca gaeceggaaa 



725 

773 

821 

869 

917 

965 

1013 

1061 

1109 

-1157 

1208 

1268 
1328 
1388 
1448 
1508 
1568 
1628 
1678 



<210> 20 

<211> 226 

<212> PRT 

<213> Bacillus licheniformis 

<400> 20 
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Met Lys lie Tyr Ala Val Tyr Met Asp Gin Leu Pro Glu Ala Gly Gin 
15 10 15 

Phe Asn Arg Met Met Ala Met val Ser Glu Glu Lys Arg Lys Lys val 
20 25 30 

Gly Arg Tyr Arg Tyr Pro Glu Asp Ala ser Arg Thr Leu lie Gly Glu 
35 40 "45 

val Leu Ala Arg His He lie ser Glu Thr Phe His Leu Pro Asn Glu 
50 55 60 

Gin lie Arg Phe Thr Glu Gly Arg Tyr Gly Lys Pro Ala Ala Glu Gly 
65 70 75 80 

Leu Asn Asp Phe His Phe Asn lie ser His Ser Gly Lys Trp lie val 
85 90 95 

cys Gly Ala Gly Ala Gin Pro lie Gly val Asp Val Glu Lys lie Lys 
100 105 110 

Pro lie Asn Phe Asp lie Ala Lys Arg Phe Phe Ser Pro ser Glu His 
115 120 125 

Asp Asp Leu Met Glu Lys Asp Glu Ser Glu Arg Leu Ser Tyr Phe Tyr 
130 135 140 

His Leu Trp Thr Met Lys Glu Ser Phe lie Lys Gin Ala Gly Lys Gly 
145 150 155 160 

Leu Ser Leu Pro Leu Asp Ser Phe Ser val Lys Leu Asn Glu Gin Gly 
165 170 175 

Arg Ala Ser val Glu Thr Pro Pro Gly Tyr Pro Pro cys Tyr lie Gin 
180 185 190 

Ala Tyr Glu lie Asp Pro Gly Tyr Lys Met Ala Val Cys Ser Ala Ala 
195 200 205 

Pro Glu Phe Pro Gly Arg lie val Met Lys Ser Cys Ala Glu Leu ser 
210 215 220 

Met Leu 
225 

<210> 21 
<211> 1738 
<212> DNA 

<213> Bacillus licheniformis 
<220> 
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<221> CDS 

<222> (501) . . (1238) 












<400> 21 
cgctgacatt 


gatcggctat 


tcagccggct 


gcggacttgc 


ctt tgaagtg 


gcgcaagcgc 


fin 


tcgaaaagaa 


cggacggaag 


gtcgaaaagc 


tgctgatgat 


cgactcatat 


atgaagaacg 


1 90 


atgtcagcga 


tttagaaggg 


cggtcaattg 


aagecgatae 


ggccgccttg 


atggaagcca . 


i an 

lOU 


acaaggacaa 


tgaatatatg 


aaaatcaaga 


eggttgeega 


tggcatcget 


aaaaagatga 




cagcctatta 


ttcttacttt 


gtcaatcttg 


tccatcaagg 


aaeggtcage 


teggagaxxc 




atttgatcaa 


atcagagcac 


gcaaaaccgc 


tcccggcatg 


gctttcgttg 


tggaaagaag 


360 


gaacggagtc 


ttcatatgat 


gaatatcaag 


gcgctggaag 


acatgatgaa 


atgettgegg 


420 


acggctttgt 


taaaagcaac 


gcagatctca 


tcagacagat 


tttgggcgaa 


cgtgccgctg 


480 


taatcggagg 


tgcatgatgc 


atg aac gag ate att aag cag ttt i 
Met Asn Glu lie lie Lys Gin Phe i 
1 5 


gga gcg ccg 
Gly Ala Pro 
10 


533 



gca age ggt atg cag ttg ate tgt ttc ccg ttt gee ggg gga tat teg 581 
Ala Ser G?y Met Gin Leu He Cys Phe Pro Phe Ala Gly Gly Tyr Ser 
15 20 25 

gca tea ttc aga ccg ctt cac gaa cat tta aaa aca gat ttt gat atg 629 
Ala ser Phe Arg Pro Leu His Glu His Leu Lys Thr Asp Phe Asp Met 
30 35 40 

ctg gcg ate gaa ccg cct gga cac ggc aca aat cga atg gcg ctt gtc 677 
Leu Ala lie Glu Pro Pro Gly His Gly Thr Asn Arg Met Ala Leu Val 
45 50 55 

gac aat ttg gaa aag etc gee gat ttg tat ata gcg gcg ctt aag ccg 725 
Asp Asn Leu Glu Lys Leu Ala Asp Leu Tyr lie Ala Ala Leu Lys Pro 
60 65 70 75 

egg ctt tec tct caa ttc gtg ctg ttc ggc cac agt atg ggc ggc atg 773 
Arg Leu Ser ser Gin Phe val Leu Phe Gly His ser Met Gly Gly Met 
80 85 90 

gtt gtt tac agg ctg gcg caa aag ctt gaa caa gaa ggg ate ttt ccg 821 
Val val Tyr Arg Leu Ala Gin Lys Leu Glu Gin Glu Gly lie Phe Pro 
95 100 105 

gca gee get gtg ata tea gcg ata cag ccg ccc cat att cag egg caa 869 
Ala Ala Ala Val lie Ser Ala lie Gin Pro Pro His lie Gin Arg Gin 
110 115 120 

aag gtg tct cac caa aag gat gac gca ttt etc gac cat etc att cag 917 
Lys val Ser His Gin Lys Asp Asp Ala Phe Leu Asp His Leu lie Gin 
125 130 135 

ctt ggc gga ata ccc aaa gaa ctg gca gag cac agg gaa atg atg aac 965 
Leu Gly Gly lie Pro Lys Glu Leu Ala Glu His Arg Glu Met Met Asn 
140 145 150 ~ 155 

ttt ttc ctg cct teg ttc aga gcg gac tac aga gcg ctt gag acg ttc 1013 
Phe Phe Leu Pro Ser Phe Arg Ala Asp Tyr Arg Ala Leu Glu Thr Phe 
160 165 170 

tgc cat ace gat cat acg ccg ctt aga teg cct gtg cat att ctg aac 
cys His Thr Asp His Thr Pro Leu Arg ser Pro val His lie Leu Asn 
175 180 185 
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gga gac cgc gat gag aaa tgc atg agg gat gcg ctt ggc tgg aaa aag 
Gly Asp Arg Asp Glu Lys Cys Met Arg Asp Ala Leu Gly Trp Lys Lys 
190 195 200 

tgg gcg aat acg ate gat ttc cac tat ttc aaa ggc gga cat atg tat 
Trp Ala Asn Thr He Asp Phe His Tyr Phe Lys Gly Gly His Met Tyr 
205 210 215 

ctt tta tea gaa acg gaa caa gta gee gee aag ttg aaa acg att gee 
Leu Leu ser Glu Thr Glu Gin Val Ala Ala Lys Leu Lys Thr He Ala 
220 225 230 235 

gcg gee age cgc agt acg get gtt ccg aca atg taaagaaagc ggaaaategg 1258 
Ala Ala ser Arg ser Thr Ala val Pro Thr Met 
240 245 

tgtgctgcag ctgccgattt tccgtttttt cagctttttt teagecgatt ttcccgccga 1318 

accatcgtcg ccccaataat teeggcaatg atcatccccg ttccggcgaa gtgaaaccat 1378 

tcgagtgatt ctcccagcca tataatcccc gecaaaateg tcaccagtgt cgccaagtga 1438 

ttaaacatgc tgattttege agcttctatt tttgacagtg cataatttga taaaaatgat 1498 

gtcgcaaacg atgacaacac gectaaatae aataccgaaa gaacaaacac eggatcagtg 1558 

aagggggcaa aaaatccget cagcgtgccg tctgacatat ggctgattcc ggcgatgccg 1618 

ttgaaaaaaa gaaatcccgc tcccgttgtg acatatgtta attcaagega gctgaaggtt 1678 

cgcgtcatct ttctggcgag caegctgtag cccgccgatg aaagegcega aagcaaaatc 1738 

<210> 22 
<211> 246 
<212> PRT 

<213> Bacillus licheniformis 
<400> 22 

Met Asn Glu lie lie Lys Gin Phe Gly Ala Pro Ala Ser Gly Met Gin 
15 10 15 

Leu lie Cys Phe Pro Phe Ala Gly Gly Tyr Ser Ala ser Phe Arg Pro 
20 25 30 

Leu His Glu His Leu Lys Thr Asp Phe Asp Met Leu Ala lie Glu Pro 
35 40 45 

Pro Gly His Gly Thr Asn Arg Met Ala Leu val Asp Asn Leu Glu Lys 
50 55 60 

Leu Ala Asp Leu Tyr lie Ala Ala Leu Lys Pro Arg Leu Ser ser Gin 
65 70 75 80 

Phe val Leu Phe Gly His Ser Met Gly Gly Met val val Tyr Arg Leu 
85 90 95 

Ala Gin Lys Leu Glu Gin Glu Gly lie Phe Pro Ala Ala Ala Val lie 
100 105 110 
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ser Ala lie Gin Pro Pro His lie Gin Arg Gin Lys Val Ser His Gin 
115 120 125 

Lys Asp Asp Ala Phe Leu Asp His Leu He Gin Leu Gly Gly He Pro 
130 135 140 

Lys Glu Leu Ala Glu His Arg Glu Met Met Asn. Phe Phe Leu Pro ser 
145 150 155 160 

Phe Arg Ala Asp Tyr Arg Ala Leu Glu Thr Phe cys His Thr Asp His 
165 170 175 

Thr Pro Leu Arg Ser Pro Val His lie Leu Asn Gly Asp Arg Asp Glu 
180 185 190 

Lys Cys Met Arg Asp Ala Leu Gly Trp Lys Lys Trp Ala Asn Thr lie 
195 200 205 

Asp Phe His Tyr Phe Lys Gly Gly His Met Tyr Leu Leu ser Glu Thr 
210 215 220 

Glu Gin Val Ala Ala Lys Leu Lys Thr lie Ala Ala Ala Ser Arg Ser 
225 230 235 240 

Thr Ala Val Pro Thr Met 
245 
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